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ABSTRACT 
 
Assessment of Changes in Anthropometric Measures, and Dietary and Physical 
Activity Behaviors in Children Receiving School-Based Obesity Intervention 
 
Brianna D. Higgins 
Stella Lucia Volpe, PhD, RD, LDN, FACSM 
 
Multi-component childhood obesity interventions in community-based settings 
show promise as being effective strategies to prevent childhood obesity, 
especially in schools, since no other institution has as much contact time with 
children.  The present study aims to evaluate how effectively a three-pronged 
school-based childhood obesity intervention, related to nutrition, physical 
activity and preventive health, may positively affect measures of weight status 
and health behaviors. Thirteen public, parochial and charter schools in Greater 
Philadelphia area (Bucks, Chester, Delaware, Montgomery and Philadelphia 
counties) were included in this school-based childhood obesity intervention. 
Recruited schools were categorized into Intervention schools (Core and Level 1 
schools) and Control schools, in which the categorizations varied based on the 
dosage of the intervention received. Anthropometric measures and self-reported 
dietary intake and physical activity behaviors were taken on all 5th grade 
students at baseline, at the beginning of the 2014 to 2015 school year, and follow-
up, at the end of the 2014 to 2015 school year. Non-parametic Kruskall-Wallis 
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and Mann-Whitney analyses were conducted. In total, 269 5th grade students 
participating in this intervention were identified as overweight or obese at the 
beginning of the school year. Though body mass index (BMI) z-score slightly 
decreased in this population over the school year, no significant changes were 
found in difference of BMI z-score and waist circumference over the school year. 
Cross-sectional analyses indicated that at, follow-up, children in Level 1 schools 
consumed vegetables other than green salad significantly more frequently than 
Core and Control schools (P=0.002 and P=0.001, respectively), and consumed 
soda significantly less frequently than Core and Control schools (P<0.001 for both 
Core and Control schools). Furthermore, at follow-up, it was found that males 
had a significantly higher number of days in which they participated in 60 
minutes of physical activity than females (P<0.001).  At baseline and follow-up, 
non-Hispanic Black students consumed soda significantly more times per week 
than non-Hispanic White students (P<0.001, both). Although this school-based 
intervention may not have led to significant decreases in BMI z-score or waist 
circumferences over one year in overweight and obese children in 5th grade, a 
longer term intervention may provide positive changes in these measures. 
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CHAPTER 1: BACKGROUND, SPECIFIC AIMS/HYPOTHESES 
AND RATIONALE 
1.1 Introduction 
Childhood obesity has become an epidemic in the United States; the most 
current data indicate that almost one-third of the children and adolescents in the 
United States are identified as overweight or obese.1 In Philadelphia, the rates of 
overweight and obesity are even higher; 40% of children, 6 to 17 years of age, are 
currently categorized as overweight or obese.2 Though there is limited evidence 
on effective strategies to prevent childhood obesity, multi-component childhood 
obesity interventions in community-based settings show promise as being 
effective, and also have the potential to be equitable, sustainable and cost-
effective.3-7 Schools have been identified as important settings for community 
obesity prevention activities, because of their important role in promoting 
healthy behaviors to prevent obesity, such as children’s participation in school 
meal programs, the presence of physical activity programming, and positive 
teacher influences.8-10 Additionally, schools present opportunities for reducing 
prevalence of obesity, since no other institution has as much contact time with 
children.11 In parallel, the Institute of Institute of Medicine recommends that 
schools be the focal point for childhood obesity prevention.12  
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Extensive research has identified numerous factors associated with 
childhood obesity. In 2007, several national health organizations issued a 
statement identifying a number of key behaviors associated with excess weight 
gain among youth and adolescents, including frequent intake of sugar-
sweetened beverages, infrequent intake of breakfast, infrequent consumption of 
fruits and vegetables, and infrequent physical activity.13 Genetic factors, 
including sex and race, can also affect obesity rates. 
 The present study aims to evaluate how effectively a three-pronged 
school-based childhood obesity intervention, related to nutrition, physical 
activity and preventive health, may positively affect measures of adiposity and 
weight status, including body mass index z-score (BMI z-score) and waist 
circumference, in young obese and overweight adolescents. Furthermore, this 
study will also evaluate how the intervention may positively affect behavior 
changes in all students, and how sex and race may affect these measures. 
Therefore, the following Specific Aims and Hypotheses will be examined: 
1.2 Specific Aims 
Anthropometric Aims 
Specific Aim 1:  
To examine the difference in BMI z-score, measured twice over a nine-month 
academic year, in students in 5th grade, who are obese and overweight, and 
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participating in a school-based intervention with three distinct intervention 
levels (Core, Level 1, Control). 
Hypothesis for Specific Aim 1:  
It is hypothesized that students in the Core Schools will have a greater reduction 
in BMI z-score compared to Level 1 and Control Schools. 
 Specific Aim 2: 
To examine the difference in waist circumference, measured twice over a nine-
month academic year, in students in 5th grade, who are obese and overweight, 
and participating in a school-based intervention with three distinct intervention 
levels (Core, Level 1, Control). 
Hypothesis for Specific Aim 2: 
It is hypothesized that students in the Core Schools will have a greater reduction 
in waist circumference compared to Level 1 and Control Schools. 
Specific Aim 3: 
To examine sex differences in BMI z-score and waist circumference, measured 
twice over a nine-month academic year, in overweight and obese students in 5th 
grade, who are participating in a school-based intervention.  
Hypothesis for Specific Aim 3:  
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It is hypothesized that male students will have the greatest reduction in BMI z-
score and waist circumference, compared to females.  
 
Health Behavior Aims 
Specific Aim 4: 
4a: To examine the difference in dietary behaviors, measured at the beginning of 
the 5th grade school year, in students who are participating in a school-based 
intervention with three distinct intervention levels (Core, Level 1, Control). These 
dietary behaviors include breakfast, fruit, green salad, other vegetables and soda 
consumption. 
4b: To examine the difference in dietary behaviors, measured at the end of the 5th 
grade school year, in students who are participating in a school-based 
intervention with three distinct intervention levels (Core, Level 1, Control). These 
dietary behaviors include breakfast, fruit, green salad, other vegetables and soda 
consumption. 
Hypothesis for Specific Aim 4:  
4a: It is hypothesized that students in the Core Schools will have the greatest 
positive dietary behaviors at the beginning of the school year, compared to Level 
1 and Control Schools. 
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4b: It is hypothesized that students in the Core Schools will have the greatest 
positive dietary behaviors at the end of the school year, compared to Level 1 and 
Control Schools. 
Specific Aim 5: 
5a: To examine the difference in the number of days, students in the 5th grade 
participate in 60 minutes of physical activity, measured at the beginning of the 5th 
grade school year, who are participating in a school-based intervention with 
three distinct intervention levels (Core, Level 1, Control). 
5b: To examine the difference in the number of days, students in the 5th grade 
participate in 60 minutes of physical activity, measured at the end of the 5th grade 
school year, who are participating in a school-based intervention with three 
distinct intervention levels (Core, Level 1, Control). 
Hypothesis for Specific Aim 5:  
5a: It is hypothesized that students in the Core Schools will have the greatest 
number of days they participate in 60 minutes of physical activity at the 
beginning of the school year, compared to Level 1 and Control Schools. 
5b: It is hypothesized that students in the Core Schools will have the greatest 
number of days they participate in 60 minutes of physical activity at the end of 
the school year, compared to Level 1 and Control Schools. 
6 
 
  
Specific Aim 6: 
6a: To determine which race and/or ethnicity and sex will have the greatest of 
each of the health behaviors assessed, measured at the beginning of the 5th grade 
school year, in students in 5th grade, who are participating in a school-based 
intervention. These health behaviors include breakfast, fruit, green salad, other 
vegetables and soda consumption and time spent in physical activity. 
6b: To determine which race and/or ethnicity and sex will have the most positive 
of each of the health behaviors assessed, measured at the end of the 5th grade 
school year, in students in 5th grade, who are participating in a school-based 
intervention. These health behaviors include breakfast, fruit, green salad, other 
vegetables and soda consumption and time spent in physical activity. 
Hypothesis for Specific Aim 6:  
6a: It is hypothesized that white students and male students will have the most 
positive of each of the health behaviors assessed, measured at the beginning of 
the 5th grade school year, compared to other races/ethnicities and sexes. Positive 
health behaviors include greatest number of days of breakfast consumption, 
greatest number of times fruit, green salad and other vegetables are consumed, 
lowest number of times consumed soda, and greatest number of days 
participated in 60 minutes of physical activity. 
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6b: It is hypothesized that white students and male students will have the most 
positive of each of the health behaviors assessed, measured at the end of the 5th 
grade school year, compared to other races/ethnicities and sexes. Positive health 
behaviors include greatest number of days of breakfast consumption, greatest 
number of times fruit, green salad and other vegetables are consumed, lowest 
number of times consumed soda, and greatest number of days participated in 60 
minutes of physical activity. 
1.3 Significance 
Researchers have shown that childhood obesity leads to an increase in the 
risk of developing comorbidities of obesity and adiposity later in the child’s 
life.5,14,15 Additionally, children who are obese are more likely to become obese 
adults; this unhealthy transition can further increase the severity of disease in 
adulthood16. Due to the complexity of the sources of the current childhood 
obesity epidemic and its severe consequences for the health of children, it is 
imperative to continue researching possible solutions to help prevent and end 
childhood obesity. Specifically, Philadelphia is an important region of the United 
States to study because adolescents living in Philadelphia in 2010 had the highest 
prevalence of obesity and second highest prevalence of overweight among the 10 
most populous cities in the country. 17 In addition, risk factor data for overweight 
and obesity in children who live in Philadelphia, who are between 6 to 17 years 
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of age, indicate that only 11.6% of children eat five or more daily servings of 
fruits and vegetables, and 86.2% exercise three or more times per week for at 
least 30 minutes each session.17 Yet, some positive health-related behavior data 
showed that, in 2013, only 23.7 % of adolescents in 9th through 12th grades 
reported drinking one or more sodas per day18. Determining if the present 
school-based childhood obesity intervention affects anthropometric measures 
and dietary and physical activity patterns is important to add support for the 
effectiveness of similar interventions. The present school-based intervention will 
add to previous research through its unique longitudinal design and 
simultaneous assessment of changes in BMI z-score and abdominal obesity rates 
in overweight and obese children in the Greater Philadelphia area. The present 
intervention is also the first school-based intervention in Philadelphia using 
community partners. Furthermore, changes in various dietary and physical 
activity factors in all children will be evaluated. Equipped with this knowledge, 
health professionals, communities and families can be educated about how to 
best keep children at a healthy body weight, thus decreasing future long-term 
health consequences. 
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1.4 Rationale 
1. Why examine the difference in BMI z-score, over a nine-month academic 
year, in students in 5th grade, who are obese and overweight, and 
participating in a school-based childhood obesity intervention? 
Obesity during childhood can lead to an increased risk of harmful 
effects of the body throughout the lifespan, including cardiovascular disease, 
metabolic syndrome, type 2 diabetes mellitus, and cancer.16 In children, body 
fat can be measured in various ways; therefore, obesity can be defined in 
many ways. One unit of measure is BMI, which is a weight-to-height ratio 
calculated by the equation: weight in kilograms divided by height in meters 
squared. Obesity defined by BMI for individuals, 2 to 20 years of age, is a BMI 
at or above the 95th percentile for sex and age.19 Although BMI levels correlate 
with body fat in children and are clinically acceptable for use, BMI z-score is 
the optimal measure of annual adiposity change for elementary school 
children.20-22 BMI z-score is the measure of deviation of a specific BMI from 
the mean of the population of children of same age and sex.22 A BMI z-score 
of +2, or 2 standard deviations above the mean, defines obesity in this unit of 
measure.    
Body mass index-defined obesity in children correlate with concurrent 
health risks, especially serious complications of cardiovascular disease risk 
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factors and type 2 diabetes mellitus.23-25 Obesity-related medical conditions 
can affect almost every organ system in the body, however. These related 
medical conditions can present as gastrointestinal, endocrine, and respiratory 
problems, as well as cardiovascular disease risk factors, psychiatric disorders, 
orthopedic disorders and skin conditions.13 Therefore, it is imperative to 
evaluate how a school-based childhood obesity intervention changes BMI z-
score in the children recruited into the study. 
2.  Why examine the difference in waist circumference, over a nine-month 
academic year, in students in 5th grade, who are obese and overweight, and 
participating in a school-based childhood obesity intervention? 
Another measure of adiposity and obesity status is waist 
circumference. Waist circumference is a simple and effective way to measure 
abdominal obesity. In children, abdominal obesity is defined as having a 
waist circumference at or above the 90th percentile for sex and age based on 
data from National Health and Nutrition Examination Survey (NHANES) 
III.26 Recent trends have shown a great increase in detection of rates in 
abdominal obesity in children and adolescents in the United States. Rates of 
abdominal obesity in children, 2 to 19 years of age, have increased slightly 
from 17.75% in 2004, to 18.87% in 2012.27,28 
11 
 
  
Waist circumference measurements can provide indirect information 
about visceral adiposity. Excessive accumulation of visceral adipose tissue in 
children and adolescents is associated with increased cardiovascular disease 
and metabolic risk factors.29-31  Consequently, childhood abdominal obesity 
can lead to an increased risk of harmful effects of the body throughout the 
lifespan, including hypertension, hypercholesterolemia, and insulin 
resistance.30,31 Waist circumference has also been shown to be an even better 
predictor of cardiovascular disease risk factors in children compared to BMI.29 
Therefore, it is equally as important to evaluate the effects of the present 
intervention on waist circumference changes in the children participating in 
this study because of the affect waist circumference has on adverse health 
outcomes among children. 
3. Why determine which sex has the greatest difference in BMI z-score and 
waist circumference, over one academic year, in overweight and obese 
students in 5th grade, who are participating in a school-based intervention? 
Since childhood obesity has increased substantially over the past decades, it is 
imperative to ascertain all the variables that play a role in the obesity 
epidemic. Not only do lifestyle behaviors factor into the obesity problem, but 
genetic factors, such as sex, can as well. In a recent NHANES 1999 to 2012 
analysis, Skinner et al.32 reported that females, 2 to 19 years of age, were more 
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likely to be obese than their male counterparts (P=0.005). In a study of 382 
children, 5 to 18 years of age, females were identified as having a greater age-
adjusted total body fat mass than males (P<0.0001).33 However, the data also 
indicated that male children had greater visceral tissue. Conversely, Xi et al.27 
analyzed NHANES data from 2003 to 2012 for waist circumference trends in 
children, 2 to 18 years of age, and found that females were more likely to be 
abdominally obese than their male counterparts (P=0.04). Data collected from 
children in kindergarten through 12th grade,  who attended Philadelphia 
public schools, revealed that boys had a significant decline in obesity from the 
2006 to 2007 school year to the 2012 to 2013 school year (P<0.05), while girls 
did not34. In addition, the rates of obesity in Hispanic girls and girls in 
kindergarten through 5th grades, have actually increased since 2006 in the 
Philadelphia cohort of children.  
4. Why examine the difference in dietary behaviors, in students in 5th grade, 
at both baseline and follow-up, who are participating in a school-based 
childhood obesity intervention? 
 Lifestyle behavior patterns formed in childhood, such as dietary habits, 
can have a long-lasting effect on long-term health. Such behaviors as 
infrequent breakfast, fruit and vegetable consumption, as well as frequent 
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soda consumption, have been identified as some key behaviors that 
contribute to excess weight gain in children and adolescents.13  
Breakfast Consumption and Obesity  
Previous research supports the importance of breakfast consumption 
for positive weight-related measures in children and adolescents. Children 
who report consuming breakfast on a consistent basis are typically more 
likely to meet dietary recommendations, such as consuming fewer soft drinks 
and eating more fruits and vegetables, and consuming lower percentages of 
total kilocalories from fat and saturated fat, compared to those who skipped 
breakfast.35 Furthermore, breakfast foods, such as cereals and breads, are high 
in fiber and have been shown to improve glucose and insulin concentrations, 
which can lead to increased satiety and lower body weight.36 
In an analysis of NHANES 1971 to 2004, Lobstein et al.37 reported that, 
one of the three critical factors that contribute to obesity in youth is skipping 
breakfast37. Cross-sectional research conducted by numerous researchers 
including Antonogeorgos et al.38 and Deshmukh-Taskar et al.35 have shown 
inverse relationships between breakfast consumption and obesity measures. 
In a study of 700 young adolescents, ranging from 10 to 12 years of age, 
Antonogeorgos et al.38  examined the frequency of breakfast consumption and 
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its association with body weight status. They reported a statistically 
significant (P=0.04) inverse relationship between obesity status and frequency 
of breakfast intake of this cohort. Deshmukh-Taskar et al.35 reported similar 
results after they evaluated national data, where they compared breakfast 
intake and body weight measures in children and adolescents, 9 to 18 years of 
age, who either consumed ready-to-eat cereal or other breakfast items, or 
skipped breakfast. Individuals who skipped breakfast had significantly 
higher measure of weight status, including BMI-for-age z-scores (P<0.05) and 
waist circumference (P<0.05), as well as a higher prevalence of obesity (BMI 
≥95th percentile) (P<0.05), than those who consumed ready-to-eat cereals or 
other breakfast items.  
In addition, a number of other researchers have assessed the 
relationship between breakfast consumption and obesity.39-41 Merten et al.39 
examined long-term breakfast consumption patterns from adolescence to 
young adulthood in 7788 adolescents in the United States (US) National 
Longitudinal Study of Adolescence. The researchers reported that, when 
individuals in adolescence and young adulthood regularly consumed 
breakfast, defined as consuming breakfast at least four days per week, they 
were significantly less likely to be chronically obese compared to individuals 
who never consumed breakfast (P<0.001) or consumed breakfast only during 
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adolescence (P<0.001) or young adulthood (P<0.01). Similar results were 
reported by others who conducted longitudinal breakfast consumption 
studies.40,41   
Fruit and Vegetable Intake and Obesity 
Individuals who regularly consume fruit and vegetables may benefit 
from the physiologic mechanisms hypothesized to reduce appetite and risk of 
obesity. Fruits and vegetables are both low in energy density and high in fiber 
and water content, which enhances satiety and can lead to lower body 
weight.42-44 Specifically, in children, increased fruit and vegetable 
consumption has been shown to decrease short-term energy intake, which 
should lead to fewer kilocalories consumed long-term and lower body fat 
stores.45 Recommendations for consumption of at least five servings of fruit 
and vegetables for children have been established by  the National Institutes 
of Health (NIH), the Centers for Disease Control and Prevention (CDC), and 
the World Health Organization (WHO) because of the expected positive 
benefits.46 
Though increased fruit and vegetable consumption has proposed 
beneficial health outcomes, its role in childhood obesity prevention remains 
questionable. Empirical evidence of positive improvement in body weight 
and obesity status of increased fruits and vegetable consumption is lacking. 
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Researchers who have examined the relationship between fruit and vegetable 
consumption in children have reported inconsistent relationships between 
fruit and vegetable intake and adiposity measures; though the associations 
have not always been statistically significant.47,48 Bayer et al.47 examined the 
longitudinal association between BMI and fruit and vegetable intake of 1,252 
students followed for four years. Anthropometric measures were taken on the 
children. Parents completed food frequency questionnaires for the children at 
the beginning of first grade and again in fourth grade. The researchers 
reported that there were no statistically significant effects on BMI for changes 
in fruit or vegetable consumption over four years.  Results of this study were 
in disagreement with Bradlee et al.,48 who reported that central obesity, 
measured from waist circumference, in adolescents, 12 to 16 years of age, was 
inversely correlated with total fruit and vegetable intake in their analyses of 
NHANES 1999 to 2002 (P=0.045); associations from NHANES III data were 
not statistically significant.  
Soda Consumption and Obesity 
Increased consumption of soda may contribute to the development of 
obesity in children through various suggested associations. In a recent 
analysis of NHANES 2003 to 2006, soda was the top ranked source of energy 
from carbohydrate and added sugar consumption from all foods and 
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beverages49  Sugar-sweetened beverages, which include soda, are energy-
dense, nutrient-deficient and have a high glycemic index, which can lead to 
increased overall energy intake and increase blood glucose concentrations. 
Children who consumed one regular carbonated soda per day, had an 
average of 10% more total energy intake than those who did not consume 
soda.50 
Similar to fruit and vegetable correlations, evidence supporting an 
association between sugar-sweetened beverages and obesity measures among 
children is limited and inconclusive. While among preschool-aged children, 
no significant correlations between body weight measures and soda 
consumption have been reported51,52, results in older children are 
contradictory. In a cross-sectional study, Giammattei et al. 53 analyzed the 
relationship of soft drink consumption, measured by a self-reported 
questionnaire, and body weight and body fat measures in adolescents, 11 to 
13 years of age. The researchers reported that those who consumed three or 
more soft drinks per day, had a higher BMI z-score (P=0.003) and percent 
body fat (P=0.02), and were more likely to have a BMI at or above the 85th 
percentile (P= 0.006), compared to those who consumed fewer than three soft 
drinks per day. Similar results were shown in a longitudinal study conducted 
by Tam et al.54,  who examined the soft-drink consumption, measured by a 
18 
 
  
three-day food record, and BMI of children, 7 and 8 years of age, over a 
period of four to six years. Among those who had a higher intake of soft 
drinks at baseline, a significant association (P=0.05) existed with excess 
weight gain in early adolescence by the follow-up time point.  In another 
longitudinal study, Vanselow et al.55  examined soft drink consumption, 
measured by survey response, to BMI changes in adolescents, 11 to 15 years 
of age, over a five-year time period. However, these researchers did not 
report significant associations between the two variables, even when soft 
drink correlation was analyzed by number of servings per week. Nonetheless, 
significant positive effects on BMI were found in adolescents, 13 to 18 years of 
age, who participated in a 25-week intervention designed to decrease sugar-
sweetened beverage intake. Participants in the intervention group, who had a 
baseline BMI classified in the upper-tertile (BMI of ≥25.6 kg/m2), experienced 
a significant change in BMI compared to participants with the same BMI 
classification in the control group (P=0.03).56 In addition, the intervention 
group had a significant decrease in energy intake from sugar-sweetened 
beverages (P<0.05) compared to the control group. In addition, the overall 
change in BMI was greater in the intervention group compared to the control 
group; however, these results were not significant. 
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5. Why evaluate the difference between each intervention level for the 
number of days students in 5th grade participate in 60 minutes of physical 
activity, who are participating in a school-based childhood obesity 
intervention, at baseline and follow-up? 
In addition to dietary behaviors, physical activity is another important 
factor to consider in relation to youth obesity. The United States Department 
of Health and Human Services recommends that individuals, 6 to 17 years of 
age, should participate in physical activity for at least 60 minutes per day57. 
Sedentary behavior has been shown to contribute to weight gain in children 
and adolescents.13 This is because physical activity increases energy 
expenditure, which plays a major role in managing body weight and BMI.36  
Even though there is difficulty obtaining valid and reliable measures 
of physical activity because of the discrepancies of the various types of 
assessment methods, an inverse relationship between physical activity and 
adiposity measures in youth does emerge.58-61 After six days of measuring 
physical activity levels via accelerometry and pedometer data in children, 8 to 
10 years of age, Rowlands et al.61 reported a significant inverse correlation 
between percent body fat, assessed by skinfold measures, and physical 
activity levels (P<0.01). In addition, Chaput et al.58 tracked physical activity 
time and intensity for seven days with accelerometers, and reported that 
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moderate-to-vigorous physical activity was significantly inversely associated 
with percent body fat (P=0.02). The researchers also reported that children 
who did not accumulate greater than or equal to 60 minutes per day of 
moderate-to-vigorous physical activity were more likely to be overweight or 
obese compared to those who met that time (P<0.01). Similarly, in a cohort of 
children 6 to 10 years of age, Deforche et al.59 observed that children 
identified as normal weight spent, on average, 77 minutes per day 
participating in moderate-to-vigorous physical activity, while children 
identified as overweight only spent 57 minutes per day participating in 
moderate-to-vigorous physical activity (P=0.01). Correspondingly, in a meta-
analyses of 10 studies to determine the effects of exercise interventions on 
BMI z-score in overweight and obese children and adolescents, 2 to 18 years 
of age, Kelley et al.60 reported a statistically significant effect of exercise on the 
improvement in BMI z-score in this population (P=0.01). 
However, the evidence demonstrating the associations between 
physical activity and abdominal obesity in children are limited and 
inconclusive. Klein-Platat et al.62 reported that self-reported physical activity 
outside of school for at least 140 minutes per week was inversely associated 
with waist circumference in children, 11 to 12 years of age. Conversely, 
Ekelund et al.63 reported no association with physical activity time and 
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moderate-to-vigorous physical activity, measured by accelerometry, with a 
decrease in waist circumference in youth, 9 to 16 years of age.  
6. Why examine differences between race and/or ethnicity and sex for each of 
the health behaviors assessed, in students in 5th grade, who are 
participating in a school-based childhood obesity intervention, at baseline 
and follow-up? 
Health behavior data are critical to assess how multiple genetic 
variables play important roles in the prevalence of obesity. According to the 
CDC, the prevalence of Black and Hispanic high school students who did not 
eat breakfast was significantly higher than White students.64 Additionally, 
white and Hispanic high school students consumed significantly more fruits 
and vegetables and 100% fruit juice compared to Black high school students. 
The Hispanic population, of 6 to 17 years of age, showed that, while they 
have the highest percentage of consuming five or more servings of fruits and 
vegetables per day, they also had the lowest percentage of exercising three or 
more times per week for at least 30 minutes/day, compared to children who 
were White or Black17. Additional physical activity data in children living in 
Philadelphia, in the 4th through 6th grades, showed that Hispanic children 
were significantly less likely to obtain 60 minutes of moderate-to-vigorous 
physical activity per day than other races.65 
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These data are of particular concern because of the disparities in 
overweight and obesity rates in different races and ethnicities. As reported by 
Ogden et al.1 in an analysis of NHANES 1999 to 2010, of a representative 
sample of US children, the odds of being an obese child were significantly 
higher for non-Hispanic Black males and females, and Mexican American 
males and females, compared to non-Hispanic White males and females. 
Additional research confirms these data from an analyses of NHANES II, III 
and NHANES 1999 to 2006 by Wang et al.66 who reported that the prevalence 
of severe obesity among US youth is increasing, especially among Hispanic 
boys and non-Hispanic Black girls. Furthermore, Xi et al.27 analyzed waist 
circumference trends from NHANES 2003 to 2012 data. They reported that 
Mexican American children, 2 to 18 years of age, were more likely to be 
abdominally obese than other races (P<0.0001). With particular interest in  
school children in kindergarten through 12th grades, in Philadelphia public 
schools, research by the Philadelphia Department of Public Health showed 
that Hispanic boys and girls had the highest prevalence of obesity compared 
to other races67, and showed no significant decline in obesity rates from 2006 
to 2013.34 
Another genetic factor to consider in the role of obesity is sex. Female 
high school students consumed significantly more fruits, vegetables and 
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100% fruit juice compared to male students, according to the CDC’s National 
Youth Risk Behavior Survey data.64 Furthermore, in a seven-year 
longitudinal analysis of fruit and vegetable intake trends in children, 2 to 18 
years of age, females consumed more total vegetables in cup-equivalents per 
1,000 kilocalories than males (P<0.05).68 With respect to physical activity, 
specifically in Philadelphia, boys in 4th through 6th grades showed 
significantly higher amounts of time in moderate-to-vigorous physical 
activity than girls.65  
Childhood obesity has become a major concern in recent years. Researchers have 
established some associations between diet and physical activity behaviors and 
obesity in children. Furthermore, they have determined that some interventions 
may be able to decrease the prevalence of obesity. Researchers have reported that 
children and adolescents in Philadelphia have a high rate of obesity compared to 
other cities in the country. Therefore, conducting a childhood obesity 
intervention in the Greater Philadelphia area may help to ameliorate obesity 
rates among this population. The present study is a multi-component obesity 
intervention in students in the 5th grade in the Greater Philadelphia area with the 
aim decrease the BMI z-score and waist circumference and increase healthy diet 
and physical activity behaviors.
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CHAPTER 2: LITERATURE REVIEW 
2.1 Associations with Obesity  
2.1.1 Dietary Behaviors 
The food supply in the United States provides an overabundance of 
energy and nutrients, however, most children do not consume the amounts and 
types of foods consistent with dietary recommendations.49,69 Lifestyle behavior 
patterns formed in childhood, such as dietary habits, can have a long-lasting 
impact on long-term health.13,14,23 Such dietary behaviors as infrequent breakfast, 
fruit and vegetable consumption, as well as frequent soda consumption have 
been identified by several national health organizations as some key behaviors 
that contribute to excess weight gain in children and adolescents.13 Data from the 
National Health and Nutrition Examination Survey (NHANES) 2010 showed 
that among children 2 to 19 years of age, 31.8% were overweight or obese.1 
Understanding how dietary behaviors may contribute to the childhood obesity 
epidemic may help to shape appropriate interventions to improve their diet and 
ultimately, their health. 
a) Breakfast Consumption 
There is evidence that regular breakfast consumption has been related to 
better dietary intake and lower body mass index (BMI) in children and 
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adolescents.35,70,71 However, approximately 32% of adolescents skip breakfast 
on a daily basis.35 In addition, breakfast consumption among youth tends to 
decrease as age increases, since the habit of breakfast skipping is particularly 
common in adolescents compared to younger children.35,39,72-74 Research on the 
influence of infrequent breakfast consumption on obesity or other health 
problems in growing children and adolescents has provided evidence for the 
phrase “Breakfast is the most important meal of the day”. Frequency of 
breakfast consumption has been reported to be inversely associated with BMI 
in a dose-response manner, such that the fewer number of times breakfast is 
consumed per week, the greater BMI tends to be.72  
Numerous cross-sectional studies from various countries, evaluating 
associations between breakfast consumption habits and weight status, have 
documented the association between increased breakfast frequency and 
reduced risk for overweight or obesity, abdominal obesity and percent body 
fat in children.35,38,71,72,75-79 In a study of 700 young adolescents from Greece, 10 
to 12 years of age, researchers examined the frequency of breakfast and its 
association with body weight status.38 The results of the study indicated that 
there was a statistically significant inverse relationship between obesity status 
and frequency of breakfast intake (P = 0.04). However, in a gender-specific 
analysis of the data, daily breakfast consumption was inversely associated 
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with BMI only in boys (P=0.02). Kapantais et al.71 examined breakfast habits 
and its relationship to BMI in Greek adolescents, 13 to 19 years of age.  Both 
males and females who consumed breakfast, which was defined as 
consuming breakfast at least three times per week in this study, were found 
to have a statistically significant lower BMI than those who did not consume 
breakfast (P<0.001 for both sexes). Analogous significant results were found 
in a study of adolescents in 6th through 11th grades.75 Breakfast consumption 
in this cohort was significantly and inversely associated with BMI (P<0.001 for 
males; P=0.007 for females) and percent body fat (P<0.001 for both sexes). 
Deshmukh-Taskar et al.35 conducted a study in which NHANES 1999 to 2006 
breakfast consumption data were evaluated. The study compared breakfast 
intake and body weight measures in children and adolescents, 9 to 18 years of 
age, who either consumed ready-to-eat cereal or other breakfast items, or 
skipped breakfast. Those who skipped breakfast had significant higher 
adiposity measures, including BMI-for-age z-scores (P<0.05) and waist 
circumference (P<0.05), as well as a higher prevalence of obesity (P<0.05), 
than those who consumed ready-to-eat cereals and those who consumed 
other breakfast foods. In parallel, data from the Childhood and Adolescence 
Surveillance and Prevention of Adult Non-Communicable Disease IV 
(CASPIAN-IV study) were analyzed on 13,486 Iranian children and 
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adolescents, 6 to 18 years of age.72 The mean of body weight, BMI, waist 
circumference and weight-to-height ratio in those who did not skip breakfast 
and those who consumed breakfast five to seven days per week, were 
significantly less than those who skipped breakfast, and those who consumed 
breakfast zero to two days per week (P<0.001). In addition, the prevalence of 
overweight and obesity and abdominal obesity among those who skipped 
breakfast was higher than their counterparts who did not skip breakfast (P< 
0.001). 
Concurrently, researchers who have conducted longitudinal studies 
support the same associations between children’s weight status and breakfast 
consumption. Data from Project Eating Among Teens (Project EAT), a five-
year longitudinal study of an ethnically and socioeconomically diverse 
sample of more than 2500 adolescents, were evaluated by Timlin et al.36 At 
both baseline and follow-up after five years, a higher BMI was observed in 
those who never consumed breakfast, or who consumed breakfast 
intermittently, compared to those who consumed breakfast frequently 
(P<0.01). In the prospective analysis of BMI changes associated with breakfast 
consumption, the frequency of breakfast consumption over five years was 
inversely associated with the five-year change in BMI in a dose-response 
manner. However, the association lost significance after controlling for 
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additional variables, such as concern about body weight, dieting behaviors, 
and social pressures, indicative that these behaviors may partially explain the 
association between breakfast consumption and BMI.  
A majority of the research correlates skipping breakfast with higher 
adiposity measures in children and adolescents. Researchers have expanded 
past literature by trying to link the mechanisms by which consumption of 
breakfast interacts with body weight. The available research suggests that 
breakfast omission may influence weight status through reduction of healthy 
dietary and physical behaviors throughout the day rather than through intake 
itself.80 Thus, breakfast consumption still remains an important component to 
obesity prevention for the young population. 
b) Fruit and Vegetable Consumption 
Fruits and vegetables are an essential component of a healthy diet for all 
age groups, and an important source of many vitamins and minerals.81 Diets 
rich in fruits and vegetables have been shown to be associated with a 
decreased risk of many chronic diseases.46,82 Furthermore, fruits and 
vegetables are rich in water and fiber and low in energy density, and increase 
satiety and decrease short-term energy intake.42,44 Consequently, consumption 
has a proposed obesity prevention component.44,46 Therefore, both the 
National Institutes of Health (NIH) and the World Health Organization 
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(WHO) recommend a diet high in fruits and vegetables.46 Despite these 
recommendations, few children or adults meet the five-a-day government 
recommendation.83 Currently, children’s consumption of fruits and 
vegetables is low in many countries, including the United States, and many 
European countries.49,68,84,85 Data have indicated that only 10% of children, 4 to 
8 years of age, consume the number of servings recommended.86 Results from 
the 2013 Youth Risk Behavior Survey (YRBS) revealed that only 21.9% of high 
school students in the United Sates had eaten fruits and vegetables three or 
more times per day in the previous seven days.87 In addition, 5.0% of high 
school students had not consumed fruit or 100% fruit juices, and 6.6% had not 
consumed vegetables during the seven days prior to the survey.  
Though fruit and vegetable intake has proposed beneficial health 
outcomes, its role in childhood obesity prevention remains questionable. 
Researchers who have examined the relationship between fruit and vegetable 
consumption in children, have found inconsistent associations between fruit 
and vegetable intake and adiposity measures.47,48,88,89 Data from 5564 children 
and adolescents, 5 to 16 years of age, who completed the Third National 
Health and Nutrition Examination Survey (NHANES III) and NHANES 1999 
to 2002, were analyzed to examine if associations existed between food group 
intake and central obesity.48 Bradlee et al.48 revealed that, in adolescents, 12 to 
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16 years of age, who had central obesity measured from waist circumference, 
consumed lower intakes of total fruit and vegetables than adolescents 
without abdominal obesity, in their analyses of NHANES III (P=0.045) and 
NHANES 1999 to 2002 (P=0.062) data. When the data were further analyzed 
by sex, it was shown that boys, 12 to 16 years of age, with the largest waist 
circumference and skinfold measures, consumed the least amount of fruit 
(P=0.016 and P=0.012 for waist circumference and skinfolds, respectively) and 
the fewest vegetables (P =0.016 for waist circumference). No associations were 
found in children, 5 to 11 years of age, or girls, 12 to 16 years of age.  
Field et al.88 reported that fruit intake, with or without juice, was not 
significantly associated with change in BMI z-score in their prospective study 
among children, 9 to 14 years of age.  They did report a significant inverse 
association with vegetables and change in BMI z-score( P>0.05); although the 
association was no longer significant after adjusting for energy intake. These 
results share similarities with that of a four-year longitudinal analysis of 1,252 
children’s self-reported fruit and vegetable consumption behaviors and 
associations with BMI change.47 Bayer et al.47 reported that there were no 
statistically significant effects on BMI with changes in fruit or vegetable 
consumption over a four-year period.  
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Ham et al.89 conducted a cross-sectional evaluation of fruit intake in 400 
middle and high school students. They reported a significant association 
between self-reported fruit consumption at dinner with body weight (P<0.05) 
and BMI (P<0.01).  Miller et al.90 stratified 39 children by overweight status, 5 
and 6 years of age, and reported that overweight and obese children 
consumed significantly fewer servings of fruits and vegetables compared to 
normal-weight children (P=0.02). In addition, the risk of being overweight or 
obese was 7.3 times higher for children who did not meet the 
recommendations for fruit and vegetable consumption compared to children 
who met the recommendations (P>0.05). Likewise, in a 7-day self-reported 
measure of 4,049 middle school students’ dietary intakes, weight status was 
significantly associated with consumption of fruits (P=0.01) and other 
vegetables (P<0.001).91 No significant associations were found between 
students’ weight status and green salad consumption, however. Minges et 
al.92 also examined fruit and vegetable consumption in relation to weight 
status, in 384 adolescents, 14 to 17 years of age. They reported no significant 
differences in meeting fruit and vegetable intake guidelines with weight 
status.  
While higher fruit and vegetable consumption is thought to be associated 
with a healthy body weight in children, more evidence is needed to support 
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this conclusion because of inconsistent research. Although consumption of 
fruit and vegetables is beneficial for other health outcomes, its role as target 
or outcome in childhood obesity prevention remains questionable. 
c) Soda Consumption 
Excessive energy intake from beverages, especially sugar-sweetened 
beverages including soda, may be a modifiable driver of childhood obesity. 
Sugar-sweetened beverages are energy dense and nutrient limited, therefore 
U.S. Dietary Guidelines for all ages recommend low consumption or 
avoidance of sugar-sweetened beverages.81,93 Researchers who examined data 
from  NHANES 2001 to 2010 revealed that there was a significant decrease 
(P<0.05) that occurred in sugar-sweetened soda consumption during that time 
frame, in children and adolescents, 2 to 19 years of age.94 Though overall soda 
consumption may be decreasing, in a recent analysis of NHANES 2003 to 
2006, soda was the number one ranked food group source of energy and 
nutrients from the carbohydrate and added sugars categories.49  In addition, 
soft drinks/soda provided 5.5% of total energy intake, ranking it the 5th 
highest source of energy for this age group.  
In addition to being energy-dense and nutrient-deficient, sugar sweetened 
beverages, including soda, have a high glycemic index, which can lead to an 
increase in blood glucose concentrations.95 Excessive energy intake from soda 
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accounts for a significant fraction of total energy intake in children and 
adolescents; its association with weight gain in children has been implicated 
in a number of studies. Researchers have showed that children who 
consumed one regular carbonated soda per day consumed, on average, 10% 
more total energy than those who did not consume soda.50 Giammattei et al.53 
performed a cross-sectional study and analyzed the relationship of soft drink 
consumption, measured by a self-reported questionnaire, and weight and 
body fat measures in adolescents, 11 to 13 years of age. They reported that 
those who consumed three or more soft drinks per day had a higher BMI z-
score (P=0.003) and percent body fat (P=0.02), and were more likely to have a 
BMI at or above the 85th percentile (P=0.006), compared to those who 
consumed fewer than three soft drinks per day.  
To assess the association between self-reported sugar-sweetened 
carbonated beverages and obesity in children, Martin-Calvo et al.96 recruited 
174 children with obesity and 174 children without obesity. A consumption of 
greater than four servings of sugar-sweetened carbonated beverages per 
week was significantly associated with obesity (P=0.01). Furthermore, each 
additional daily serving of sugar-sweetened carbonated beverage was 
associated with a 69% relative increase in the risk of obesity (P=0.03). Shroff et 
al.97 examined self-reported snacking patterns, including soda intake, over an 
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average of 2.5 years in a population of children, 5 to 12 years of age, to 
determine if soda consumption influences the development of adiposity over 
time. They reported that soda intake was positively and significantly 
associated with change in BMI (P=0.01) and waist circumference (P=0.04).. 
Similar results were reported by Tam et al.54, who examined the soft-drink 
consumption, measured by a three-day food record, and BMI of children, 7 
and 8 years of age, over a period of four to six years. Among those who had a 
higher intake of soft drinks at baseline, an association existed with excess 
weight gain in early adolescence by the follow-up time point (P=005). 
Collison et al.98 analyzed 7-day diet records of 9,433 children, 7 to 19 years of 
age, in relation to BMI and waist circumference status.  In this study, only the 
association of male BMI  
(P<0.0001) and waist circumference (P<0.001) and sugar-sweetened 
carbonated beverage consumption was significant.   
While a majority of researchers have reported that obesity is related to soft 
drink consumption, some have not found that association. Among children in 
pre-school, researchers have not reported any significant correlations 
between weight measures and soda consumption.51,52 Data from nationally 
representative survey of the health and well-being of New Zealand youth, 
including 8,697 students, 13 to 17 years of age, were analyzed by Sundborn et 
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al.99 After adjusting for possible confounders, waist circumference was 
significantly associated with soft drink consumption (P<0.05), however, BMI 
was not. Similarly, in another cross-sectional study of self-reported soft drink 
consumption in adolescents, 16 years of age, no association between BMI and 
soft drink intake was reported.100 Contrary to the lack of associations found in 
these cross-sectional studies, Vanselow et al.55 examined soft drink 
consumption, measured by survey response, to BMI changes in adolescents, 
11 to 15 years of age, over a five-year time period. The reported no significant 
associations between the two variables. 
Various studies in children and adolescents from different countries have 
identified a significant association of soft drink consumption with BMI, waist 
circumference, overweight, general and abdominal obesity, while some have 
not. Therefore, the effect on health outcomes and weight status associated 
with soda intake consumption is a subject of debate. 
2.1.2 Physical Activity Behaviors 
While childhood obesity rates have increased sharply over the past three 
decades, physical activity participation has declined.101 Guidelines established by 
the United States Department of Health and Human Services recommends that 
individuals, 6 to 17 years of age, participate in at least 60 minutes of physical 
activity per day.57 Based on U.S. national data, however, only 42% of children, 6 
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to 11 years of age, accumulate 60 minutes of moderate-to-vigorous physical 
activity per day.102 Furthermore, physical activity participation decreases with 
age; only 8% of adolescents, 12 to 16 years of age, accrue 60 minutes of physical 
activity per day.  
In addition to age, sex may also play a role in the amount of physical activity 
accumulated; girls usually spend less time in physical activity than boys.58,103,104 
Physical activity habits, particularly, a lack of physical activity, can contribute to 
excess weight gain in children and adolescents.13 This is because physical activity 
increases energy expenditure, which is proposed to have a major role in 
decreased body weight and BMI.36  
The relationship between physical activity and abdominal obesity has been 
widely studied. Klein-Platat et al.62 assessed 2,714 adolescents, 12 years of age, 
from Eastern France. They reported that structured physical activity, outside of 
school, over 140 minutes per week, was inversely associated with waist 
circumference in girls (P<0.001) and boys (P<0.01), even after accounting for BMI 
and sedentary behavior. Structured physical activity was also significantly 
inversely associated with BMI, but only in girls (P=0.02). In their study, physical 
activity was measured by a questionnaire, which can be subject to inaccuracy. In 
a physical activity study where physical activity was measured by an 
accelerometer, Ortega et al.105 reported that a low or middle level of total physical 
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activity is associated with being overweight (P=0.019 and P=0.006, respectively). 
Additionally, in a cohort of 1,174 Swedish children and adolescents, 9 to 16 years 
of age, those who achieved the lowest level of vigorous activity had four times 
higher odds of being overweight (P=0.001), and two times higher odds of having 
a high waist circumference (P=0.026).105 Dencker et al. 106 reported that 
accelerometery-measured vigorous physical activity, not moderate activity, was 
significantly correlated to abdominal obesity and body fat percent measured by 
dual-energy X-ray absorptiometry (DXA) (P<0.05) in 225 children, 8 to 11 years of 
age. Significant inverse relationships also existed between vigorous physical 
activity and percent body fat and total body fat (P<0.05), but not with moderate 
activity. Chaput et al.58 similarly reported that moderate-to-vigorous physical 
activity, measured by free living activity monitors over one week, was 
significantly inversely associated with each of the adiposity indicators, percent 
body fat, waist-to-height ratio, BMI z-score and waist circumference (P<0.001), 
independent of covariates. Additionally, total physical activity was inversely 
associated with percent body fat and waist-to-height ratio (P<0.001) for both 
sexes in this population studied as well.  
Some researchers have reported that overweight children are less likely to be 
physically active than their normal weight peers, while others have reported no 
consistent differences in physical activity and weight status.58,59,76,92,103 Minges et 
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al.92 reported that, in their cohort of 384 adolescents, 14 to 17 years of age, no 
significant differences existed in moderate-to-vigorous physical activity between 
normal weight and overweight/obese adolescents. However, a large cross-
sectional study in 3,106 children and adolescents, 6 to 19 years of age, from the 
United States, indicated that normal weight youth spent more minutes in 
moderate physical activity, vigorous physical activity, and moderate-to-vigorous 
physical activity (p<0.001 for all) than obese youth.103 More recent NHANES data, 
from 2007 to 2012, also indicate this same association. In 3,556 adolescents, 12 to 
19 years of age, their self-reported time spent in moderate-to-vigorous physical 
activity revealed that those who were classified as obese spent significantly fewer 
minutes per day in moderate-to-vigorous physical activity compared to their 
normal-weight peers (P<0.01). Furthermore, 356 children from Canada, 8 to 10 
years of age, who did not accumulate ≥60 minutes per day of moderate-to-
vigorous physical activity, were more likely to be overweight or obese compared 
to those who met the recommendation (P<0.01).58 
 Based on the aforementioned studies, there generally has been a 
significant inverse relationship between physical activity levels and obesity in 
children and adolescents. 
2.2 Childhood Obesity Interventions 
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Determining effective strategies for the prevention of childhood obesity is 
paramount, given the rising prevalence worldwide. Several different approaches 
have been suggested to reduce the epidemic of childhood obesity. These 
approaches typically include nutrition, physical activity and multi-component 
interventions in a variety of settings, including community and school-based. To 
date, many obesity prevention initiatives in children have reported beneficial 
changes in behaviors for nutrition and physical activity. Despite this, the effect of 
these interventions on child anthropometric indexes is of much debate.107-110 In a 
recent systematic review and meta-analyses of 90 studies, Peirson et al.109 report 
that, overall, these behavior-focused obesity interventions have a small, but 
statistically significant effect on BMI, BMI z-score and reduced prevalence of 
overweight and obesity in children from birth to 18 years of age.  
 Interventions to increase healthier dietary habits in children are strategies 
used in childhood obesity prevention. Unhealthy dietary habits, including 
consuming insufficient breakfast, low fruit and vegetable consumption, and 
consuming too many sugar-sweetened beverages are common among children 
and adolescents in the United States and throughout world.35,49,68,84,93,94 Children 
have high nutrient needs for growth and development, but relatively modest 
energy requirements, thus increasing the importance of consuming a diet of 
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nutrient-dense food choices at a young age.81 Improving children’s diets to 
establish a more eating patterns  
may help to reduce the risk of developing obesity and diet-related chronic 
diseases in both childhood and adulthood.46,111  
Increasing physical activity has also been shown to be promising when 
included in childhood and adolescent obesity interventions because they have 
been shown to have beneficial effects on body composition and aerobic capacity 
in obese children.60,112,113 Exercise-induced benefits for children include 
improvements in cardiovascular fitness, muscular strength and weight status.114  
Consequently, exercise has been recommended for the prevention and treatment 
of overweight and obesity in children.115 In two recent meta-analyses by Kelley et 
al.60,116, the researchers evaluated the effectiveness of exercise interventions in 
overweight and obese children and adolescents. Their results of both meta-
analyses indicated that there was a statistically significant effect found for BMI z-
score (P=0.01) and BMI (P<0.001) with physical activity.  
There is a growing consensus, however, that effective interventions to 
address childhood obesity require a multi-strategic approach. Multi-component 
childhood obesity interventions in community-based settings show promise as 
being effective, and also have the potential to be equitable, sustainable and cost-
effective.3-7 Recent meta-analyses have shown that interventions with the greatest 
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effects on the obesity epidemic include multi-component strategies to improve 
both dietary and physical activity habits in children.7,110,117 
2.2.1 Interventions in Community Settings 
Community-based interventions are promising approaches to childhood 
obesity prevention, and there is evidence of their success in the United States and 
other developed countries. Community-based interventions have also been 
recognized as influencers on social and environmental factors, helping to 
promote active living and access to nutritious choices for children that 
complement and reinforce the home and school setting.107 A majority of 
community-based interventions have focused on multiple components, with few 
focusing on a single strategy. Improvements in community-based interventions 
usually include development and maintenance of parks and walking trails, 
physical activity clubs, nutrition education and cooking classes, and policy 
changes.  
a) Nutrition Interventions 
Freedman et al.118 evaluated the Snack Smart program, a community-
based nutrition intervention to increase multiple healthy dietary behaviors in 
children. This after-school program was based in eight public libraries in the 
San Jose area for children, 9 to 14 years of age, consisting of a three-week, six-
hour series of five nutrition workshops repeated over three months. 
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Children’s dietary intake was evaluated by a survey at baseline, three weeks 
post-intervention, and three months later. Consumption of milk, vegetables, 
and water significantly increased at the three-week post-intervention 
assessment (P<0.05); however, only water intake showed a significant change 
from baseline to the three-month follow-up (P<0.05). There was no significant 
change in consumption of fruit, French fries, soda, sport drinks, and snacks 
from baseline to either post-intervention time point. 
 Focusing on sugar-sweetened beverages and soda consumption is another 
important intervention to decrease unhealthy dietary behaviors in children. 
In a one-year intervention designed to decrease sugar-sweetened beverage 
consumption, Ebbeling et al.119 randomly assigned 110 overweight and obese 
adolescents, 9 to 10 years of age, who regularly consumed sugar-sweetened 
beverages to receive the intervention. These children received home delivery 
of non-Caloric beverages every two weeks, monthly motivational telephone 
calls with parents (30 minutes per call), and three check-in visits with 
participants (20 minutes per visit). One hundred seven overweight and obese 
adolescents were randomized into the control group. At the end of the one-
year intervention, the change in consumption of sugar-sweetened beverages 
was significantly different between the groups (P<0.001), declining almost to 
0 in the intervention group. At the one-year follow-up, the consumption of 
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sugar-sweetened beverages remained significantly lower in the intervention 
group (P=0.005). Total energy intake and sugar intake decreased in the 
intervention group compared with the control group at one year (P<0.001 for 
both comparisons), with group differences persisting at two years (P=0.02 for 
total energy intake, and P=0.005 for sugar intake).  
b) Physical Activity Interventions 
Physical activity is an important component as a strategy to maintain a 
healthy weight and prevent childhood obesity. Citizens of the town of 
Mebane, North Carolina independently created and implemented a 
community-wide effort to promote physical activity decrease obesity among 
the residents.120 The “Mebane on the Move” intervention promoted physical 
activity throughout the town, in schools and in homes. They did this by 
installing sidewalks, crosswalks, and walking trails throughout town, 
creating walking and running clubs in the elementary schools for children, 
and providing portable play equipment to low-income families through home 
delivery.  Using a nearby town as the control, researchers reported significant 
increase in average daily moderate-to-vigorous physical activity (P=0.03) and 
vigorous activity (P=0.04), and significant decreases in BMI z-score (P=0.045) 
in a total of 64 children, 6 to 10 years of age, compared to the children living 
in the control town, after one year of intervention. 
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c) Multi-Component Interventions 
“Healthy Living Cambridge Kids” and “Shape Up Somerville” are two 
examples of community-based interventions targeting obesity in primary 
school children living in cities in the United States.121,122 In both studies, 
researchers promoted healthy eating and physical activity in and around the 
cities. The Healthy Living Cambridge Kids intervention included Cambridge, 
MA policy and community awareness campaigns; school physical education 
enhancements, food service reforms, farm-to-school-to-home programs, 
nutrition education, cooking classes and nutrition education sessions, as well 
as family outreach.121 Chomitz et al.121 evaluated the effects of this 
intervention through the assessment of body weight and fitness status of 
1,858 children, kindergarten through 5th grades, after the three-year 
intervention. The researchers observed significant decreases in BMI z-score 
(P<0.001) and proportion of obese children (P<0.05). They also reported 
significant increases in prevalence of healthy weight children (P<0.05) and 
fitness tests passed (P<0.001), though the prevalence of overweight did not 
change significantly.  
The Shape Up Sommerville program included three total towns, one 
intervention town (Sommerville, MA) and two local control towns.122 In the 
first year of the intervention, increased physical activity options and 
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availability of healthy foods within the before, during, after-school, home, 
and community environments were implemented by the study team. In the 
second year of the intervention, the research team shifted intervention work 
to the community members to support sustainability of the program. Over 
the two-year evaluation of the community intervention, Economos et al.122 
followed children in the towns who were initially recruited in first through 
third grades. A total of 335 children from the intervention town and 693 
children from the control towns completed the intervention. Economos et 
al.122 reported a significant decrease in BMI z-score (P=0.05) and prevalence of 
overweight and obesity in boys and girls (P=0.01 for both). Furthermore, the 
researchers reported an increase in remission of overweight and obesity in 
children (P=0.03) in the intervention community compared to the control 
communities. In addition to changes in weight status, significant health 
behavior changes were reported in the children from Sommerville 
intervention group, compared to the control group. These changes included 
significantly reduced sugar-sweetened beverage consumption (P=0.04) and 
total screen time (P=0.03), and increased participation in organized sports and 
physical activities (P=0.02). The intervention effect showed favorable but non-
significant effects for all other behaviors, including fruit and vegetable 
consumption, walking to and from school, and TV time.  
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In the state of Delaware, a statewide strategy to battle childhood obesity 
was put into place due to rates of childhood obesity increasing at an alarming 
level.123  The strategy included policy and practice changes, including 
statewide regulations to reduce sedentary behavior and promote healthy 
eating and physical activity, implementation of wellness policies in schools, 
student fitness assessments, training of child care providers about healthy 
behaviors, and provision of primary care physicians with tools to meet expert 
recommendations. Data from diet and physical activity surveys, electronic 
medical records and fitness assessments were collected during a three-year 
time span by Chang et al.123, who measured systems and population changes 
in 4,595 children from birth to 17 years of age. The researchers reported that, 
during this time, there was not a significant decrease in the prevalence of 
overweight or obesity in this age group. Though no decreases were observed 
in the prevalence of overweight or obesity, this strategy has helped to slow 
the progression of childhood obesity in Delaware. 
2.2.2 School-based Interventions 
Additional research suggests that community-based interventions targeting 
obesity in children are most effective when a school component is included and 
community organizations are in engaged.110 Schools have been identified as 
important settings for community-based obesity prevention activities, because of 
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their important role in promoting healthy behaviors to prevent obesity. These 
include children’s participation in school meal programs, the presence of 
physical activity programming, and positive teacher influences.8-10 Additionally, 
schools present opportunities for reducing prevalence of obesity, serving as a 
hub for the delivery of services and programs, since no other institution has as 
much contact time with children.11 Obesity prevention and treatment strategies 
that reach children in school have been endorsed by many organizations. The 
Institute of Medicine (IOM) recommends that schools serve as focal points for 
childhood obesity prevention programs.12 School-based intervention programs 
have been shown to be effective in prevention of childhood overweight and 
obesity.124,125 These interventions have been implanted in a variety of settings 
within the school, including during school, after school, and in and out of the 
classroom.   
a) Nutrition Interventions 
Several school-based obesity-prevention interventions have included 
efforts to increase the consumption of fruits and vegetables, with a goal that 
these foods will replace more energy-dense food choices popular among 
children and adolescents. Interventions to promote consumption of fruits and 
vegetables in schools are varied. Some of them are based on free provision of 
fruits and vegetables at school, whereas others are focused on changes in the 
48 
 
  
school environment. The Centers for Disease Control and Prevention (CDC) 
has even identified school meals as a key strategy to increase youth 
consumption of fruits and vegetables for obesity prevention.126 School-based 
programming for the delivery of fruit- and vegetable-focused interventions 
have been shown to have positive effects on dietary intakes.127 In a recent 
meta-analyses by Evans et al.127, of 27 randomized control trials in children, 5 
to 12 years of age,  school-based fruit and vegetable interventions showed an 
average improvement of 0.25 portions (P<0.01) of fruit and vegetable daily 
intake. The results of the meta-analyses separately indicated an improvement 
of 0.24 portions (P=0.01) of fruits and 0.07 portions (P<0.01) of vegetables, 
respectively.  
One example of a school-based intervention in which the researchers 
reported positive effects on children’s fruit and vegetable consumption is the 
“Body Quest: Food of the Warrior” intervention.128 This program was a 17-
class, 45-minute nutrition education program, with emphasis on fruit and 
vegetable consumption, provided to 2,477 third grade students. Stuempler et 
al.128 reported that students in the intervention group significantly increased 
consumption of fruits (P<0.01) and vegetables (P<0.001) from baseline to post-
intervention. In addition, students in the intervention group consumed 
significantly more fruits (P<0.001) and vegetables (P<0.001) than the control 
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group when pre-intervention consumption was controlled. Analogous results 
were reported by Panuzio et al.114, who evaluated a 15-week nutrition 
education program in199 children, in second through fifth grades. The 
researchers reported that, by the end of intervention, the school children 
significantly increased fruit intake (P<0.001) and vegetable intake (P<0.001). 
These results were consistent at a subsequent follow-up 15 weeks later. 
However, Prelip et al.129 reported contradictory results in another school-
based nutrition education program designed to improve fruit and vegetable 
consumption. For this program, 399 third, fourth and fifth grade students of 
low-income, from six schools within the Los Angeles Unified School District, 
underwent a multi-component nutrition education program. The program 
consisted of three intervention conditions: Intervention+ (traditional 
Network-Los Angeles Unified School District program, new standardized 
nutrition curriculum, teacher training workshops, and parent nutrition 
education workshops), Intervention (traditional Network- Los Angeles 
Unified School District program and teacher training workshops), or control. 
Two schools were placed into each of the intervention conditions.  The 
Intervention+ resulted in a positive change in knowledge (P<0.05), attitudes 
and beliefs toward vegetables (P<0.01), and teacher influence on students' 
fruit and vegetables attitudes (P<0.05). Nonetheless, a significant increase in 
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students' fruit and vegetable consumption was not observed in either 
intervention school. 
Longitudinal behavioral effects of school-based fruit and vegetable 
intervention programs have also been evaluated. Hoffman et al.130,131 
examined the impact of a two-year, multi-component, school-based fruit and 
vegetable promotion program on students’ fruit and vegetable consumption 
during school lunch at the end of the intervention and one year later. In this 
study, four inner city elementary schools in the Northeastern United States 
were randomized to an intervention or control group, 149 kindergarteners 
and first graders were in the intervention group and 148 were in the control 
group. The intervention included school-wide, classroom, lunch room, and 
family components to promote fruit and vegetable consumption during 
school lunch. In addition, loud speaker announcements provided an 
interesting fact about the ‘‘fruit and vegetable of the day”. Other intervention 
programming included using the 5-A-Day Adventures CD-ROM (Dole Food 
Company, 2000) used during computer classes, cafeteria posters reflecting the 
fruit and vegetable of the day, lunch aides praising students eating fruit and 
vegetable, and a series of interactive children’s books assigned as homework. 
Child-reported fruit and vegetable preferences were assessed using a 
questionnaire. In addition, weighted plate waste measurements of student 
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lunch time fruit and vegetable intake were used to assess consumption. The 
researchers reported that children in the intervention group consumed more 
grams of fruit per lunch in year one (P<0.0001) and year two (P<0.0005) 
compared with children in the control group. In addition, children in the 
intervention group consumed more grams of vegetables per lunch (P<0.01) in 
year 1 compared with children in the control group. Despite the positive 
outcomes, the aforementioned effects declined by the one-year follow-up 
period, and there was no difference between the groups in fruit and vegetable 
consumption. 
 Farm-to-School programs are growing in popularity around the country 
because of their ability to combine nutrition and agriculture education 
activities to children. In Wisconsin, nine schools, with a total of 1,117 third, 
fourth and fifth grade students, were involved in the evaluation of Farm-to-
School’s influence of improving children’s fruit and vegetable choices and 
consumption.132 Bontrager et al.132 assessed children’s eating behavior  using 
food-frequency questionnaires and lunch tray photo observations, and by 
administering knowledge and attitudes survey at the beginning and end of 
the school year. Across the year, there were significant increases in overall 
attitudes, knowledge, exposure, and willingness to try new fruits and 
vegetables (P<0.001). There was no effect on overall dietary patterns; 
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however, fruit and vegetable consumption increased among those with the 
lowest intakes (food frequency questionnaire: P<0.001; photos: P<0.05). 
Individuals and organizations who support school gardening 
programs believe that this type of intervention also has the potential to 
improve children’s health by increasing fruit and vegetable intake; however, 
current literature shows inadequate support. Christian et al.133 evaluated the 
impact of a school gardening program, the Royal Horticultural Society’s 
Campaign for School Gardening, on children’s fruit and vegetable 
consumption. Twenty-three schools from the London area were randomized 
to receive the Royal Horticultural Society-led intervention (n=10) or the less 
involved teacher-led intervention (n=13). While each school had a garden, the 
Royal Horticultural Society-led intervention received a one-day visit from the 
Royal Horticultural Society regional advisor every six weeks for four terms to 
work in the garden with teachers and children. The teacher-led intervention 
only received four training sessions to help maintain the garden. A total of 
641 students, 3 to 11 years of age, completed both baseline and follow-up 24-
hour dietary food recalls, administered 18 months apart. Researchers 
reported that, for combined daily fruit and vegetable consumption, the 
teacher-led group had a higher daily mean change compared to the Royal 
Horticultural Society-led group (P>0.05). Regardless of intervention type, if 
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schools improved their gardening score by three levels (a measure of 
gardening involvement from 0 to 5), children had, on average, a daily 
increase of 81 grams of fruit and vegetable intake (P=0.05) compared to 
schools that had no change in gardening score. Conversely, in a 10-week 
gardening and nutrition education intervention in 127 students in fifth and 
six grades, the two intervention groups (education plus gardening group or 
sole nutrition education group) were more willing to taste vegetables 
(P<0.001) and had higher overall taste ratings for vegetables (P<0.001) 
compared to the control school. Nonetheless, there were no significant 
differences between groups for vegetable or fruit intake.134   
The Krachtvoer healthy diet program, a school-based intervention, 
designed to increase multiple healthy dietary behaviors, was a Dutch 
program in pre-vocational schools for 1,875 children, 12 to 14 years of age.135 
Thirteen schools were randomized into the intervention. Teachers in these 
schools implemented eight lessons of nutrition education for eight weeks. The 
nutrition education included taste tests and learning about and comparing 
personal dietary intakes to national recommendations. Eleven schools were 
randomized into the control condition. Teachers in the control schools taught 
the usual school nutrition and health lessons. Self-reported dietary intake 
results indicated that, from baseline to follow-up, and at an additional six-
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month follow-up, significant increases were found in frequency of fruit 
consumption (P<0.001) and yesterday’s fruit consumption (P<0.05) in the 
intervention group compared to control group.135 However, no effects were 
reported for breakfast frequency or the percentage of students who had 
consumed breakfast that morning, four weeks and six months post-
intervention. Short-term intervention effects were reported for consumption 
of sweets (P<0.05), savory snacks (P<0.01), ice-cream (P<0.01) and fried snacks 
(P<0.01).135  
Freedman et al.118 evaluated the Snack Smart program, a community-
based nutrition intervention to increase multiple healthier dietary behaviors 
in children. This after-school program was based in eight public libraries in 
the San Jose area for children, 9 to 14 years of age, consisting of a three-week, 
six-hour series of five nutrition workshops repeated over three months. 
Children’s dietary intake was evaluated by a survey at baseline, three weeks 
post-intervention, and again three months later. Milk, vegetable and water 
consumption significantly increased at the three weeks (P<0.05); however, 
only water intake showed a significant change from baseline to the three-
month follow-up (P<0.05). There was no significant change in consumption of 
fruit, French fries, soda, sport drinks, and snacks at either time point. 
b) Physical Activity Interventions 
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There is some evidence to suggest that school-based physical activity 
interventions are effective in increasing the number of children engaged in 
moderate–to-vigorous physical activity, as well as how long they spend 
engaged in these activities. Davis et al.136 conducted an evaluation of an after-
school physical activity intervention in 222 overweight and obese sedentary 
children from 15 public schools in Georgia. Their main outcome measures 
were to evaluate if there was a dose-response of different levels of physical 
activity on insulin sensitivity, body composition and fitness levels. The 
children were randomly assigned to a low-dose aerobic exercise treatment 
group (20 minutes per day; n=71), a high-dose aerobic exercise treatment 
group (40 minutes per day; n=73), or a no-treatment group (n=78) to 
participate each day, after school, for an average of 13 weeks. Activities were 
selected based on ease of comprehension, amount of fun, and eliciting 
intermittent vigorous movement. They included running games, jump rope, 
and modified basketball and soccer. Points were awarded daily for an 
average heart rate higher than 150 beats per minute in the program, and were 
redeemed for weekly prizes. Davis et al.136  reported significantly greater 
reductions in the high-dose exercise group and low-dose exercise group 
compared to the control for insulin area under the curve (P=0.01 and P=0.03), 
body fat (P<0.001 and P=0.03), and visceral fat (P<0.001 and P=0.01), and 
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significant increases in fitness (P=0.02 for both) with no significant differences 
between exercise groups. However, they reported a significant decrease in 
BMI z-score for the high-dose exercise group compared to the low-dose 
exercise group (P=0.02) and control (P<0.001). 
Likewise, Monteiro et al.137 reported that a 20-week exercise training 
programming promoted benefits in body composition in obese adolescents. A 
total of 32 obese adolescents, 11 to 17 years of age, participated in two 
randomized training groups, aerobic training or concurrent training (aerobic 
and resistance training), for 50 minutes, three times per week, and were 
compared to a control group (n=16). Both exercise training groups 
significantly reduced percent body fat (P=0.042), percent abdominal fat (p = 
0.001), and intra-abdominal adiposity tissue (P=0.035) compared to the 
control group, with no noticeable differences between aerobic and concurrent 
training groups. Additionally, Regaig et al.138 reported similar results. 
Children who participated in a 16-week aerobic exercise program, consisting 
of four, 60-minute sessions per week, had a significant reduction in BMI and 
waist circumference (P<0.001 for both) and fat mass (P<0.05) compared with 
the baseline values. 138  
Multiple physical activity interventions have shown positive effects on 
weight status in cohorts of children in all weight categories. Eather et al.139 
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conducted a randomized control trial to promote physical activity and 
decrease overweight and obesity rates in elementary school children, 10 to 13 
years of age. “Fit-4-Fun”, an eight-week fitness intervention, integrated 
weekly curriculum-based health and physical education lessons in school and 
at home. These included daily break-time physical activities during recess 
and lunch, and a three-day per week home activity program with their 
parents and/or family.  A total of 118 children, from four schools, were 
randomized into the intervention group, while 95 children were randomized 
into the control group, who received their usual health and physical 
education lessons. Two and twelve weeks post-intervention, significant 
differences were reported between intervention and control groups for: 
fitness-test assessed cardio-respiratory fitness (P<0.001), flexibility (P=0.0013), 
muscular fitness (P=0.003), pedometer-assessed steps per day (P<0.001), BMI 
(P<0.001) and BMI z-score (P<0.001). Li et al.140 also reported significant 
changes in a short-term physical activity intervention on obesity in schools. 
From a cohort of 921 children, 7 to 15 years of age, 533 children participated 
in a 12-week intervention that included improvement of physical education,  
lessons, extracurricular physical activities for overweight/obese students, 
physical activities at home, and health education lectures for students and 
parents. The decrease in BMI in the intervention group (P<0.001) was 
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significantly greater than the control group. In addition, the intervention 
group had a significant decrease in triceps, subscapular and abdominal 
skinfold thickness, fasting glucose concentrations (all P<0.05), and an increase 
in time spent in moderate-to-vigorous physical activity (P<0.001).  
In a sample of 386 adolescents, 15 to 17 years of age, Farias Edos et al.141 
examined the effects of physical activity programming on body composition 
during one school year. The intervention group was comprised of 195 
students and underwent programmed physical activity twice weekly for 60 
minutes, consisting of aerobic activity, exercises for flexibility and muscular 
strength, sports games and stretching. Students in the control group 
performed their regular physical education classes for the same amount of 
time. Farias Edos et al.141 reported a significant decrease in percent body fat 
(P<0.001), fat mass (P<0.001) and waist circumference (P<0.001), as well as an 
increase in lean body mass in males (P<0.001) in the intervention group 
compared to the control group. Another one-year obesity program focusing 
on physical activity, showed significant positive effects of exercise on 
adiposity in children in the intervention group.142 A total of 297 children, in 
first through fifth grades, of 505 children, from 15 elementary schools. 
participated in physical activity programming. Programming included 
structuring the three existing physical education lessons each week and 
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adding two additional lessons a week, including daily short activity breaks, 
and providing physical activity homework. Kriemler et al.142 reported that, 
children in the intervention group had more negative changes in the z-score 
of the sum of four skinfolds (P=0.009), smaller increases in BMI (P=0.003) and 
larger reductions in cardiovascular disease risk factors, such as serum 
triglyceride concentrations (P=0.02), serum high density lipoprotein 
cholesterol concentrations (P=0.003), and plasma glucose concentrations 
(P=0.01) compared to the control group. In addition, the intervention group 
had greater z-scores for aerobic fitness (P=0.04) compared to the control 
group. In addition, the intervention group had greater moderate-to-vigorous 
physical activity in school (P<0.001), all day moderate-to-vigorous physical 
activity (P=0.03), and total physical activity in school (P=0.003).  
c) Multi-Component Interventions 
Multi-component programs in schools provide a range of 
interventions, such as changes in nutrition education in the curriculum, 
improvement of the school environment to enable healthy choices, and 
communication with parents to increase family support. The CHILDREN 
study demonstrated that a 12-month intervention program, consisting of 
weekly health, nutrition and fitness-related in-class activities, increasing 
access to physical activities, increasing availability of fruits and vegetables 
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and increasing parental support, can positively affect changes in BMI in 
children.143 The intervention group consisted of a total of 321 fifth grade 
students from 13 randomly selected schools, while 325 children from 13 
different schools served as the control group. The researchers reported that, 
in the intervention group, BMI decreased significantly (P=0.047) compared to 
the control group. In addition, a trend existed for a greater decrease in BMI z-
score for the intervention group compared to the control group (P>0.05). 143 
With respect to health behavior changes, significant increases were observed 
in the intervention group for time spent in moderate-to-vigorous physical 
activity (P=0.041) and fruit consumption (0.044) compared to the control 
group. Significant decreases were observed in consumption of total fats and 
oils (P=0.028) and sweets, sugar-sweetened beverages (P=0.039) in the 
intervention group compared to control group. However, in a one-year 
intervention provided to children in fifth grade, the Active for Life Year 5 
(AFLY5) multi-component intervention, delivered to 2,221 children, did not 
show any effects on accelerometer-assessed time spent in moderate or 
vigorous physical activity, sedentary behavior, consumption of fruit and 
vegetables and BMI or waist circumference.144 Similarly, Iversen et al.145 
conducted  one-year multi-component after-school program, called “Fun 5”, 
119 students, in fourth through sixth grades. They reported no significant 
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effect on BMI. However, a significant increase in fruit and vegetable 
consumption (P<0.01) and time spent in physical activity (P<0.01) was 
reported in the in the at-risk population of the cohort (children who 
consumed <5 servings per day of fruits and vegetables, participated in <300 
minutes per week of physical activity, or had a BMI ≥85th percentile at 
baseline). No significant changes were reported in BMI, however.  
The Children’s Health, Activity and Nutrition: Get Educated! (CHANGE!) 
Project, was a cluster randomized intervention to promote healthy weight in 
children, 10 to 11 years of age. Fairclough et al.146 assessed this teacher-
delivered program, with an educational focus on physical activity and 
healthy eating. The 20-week intervention randomized six schools to the 
intervention and six schools to serve as controls. Fairclough et al.146 reported 
significant effects between intervention and control schools at the first post-
intervention analyses for waist circumference (P<0.001), with intervention 
schools having a greater decrease in waist circumference. Ten weeks later, the 
researchers reported significant effects for a greater decrease in BMI z-score 
(P=0.04) and increase in light physical activity (P=0.01) intervention schools 
compared to control schools. No significant intervention effects were 
observed for moderate physical activity, vigorous physical activity, and 
previous day breakfast, fruit and vegetable intake, however.  
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Crouter et al.147 conducted a 10-week after-school childhood obesity 
intervention in 36 children, third through fifth grades, from Boston Public 
Schools. The children were assigned to either anutrition + physical activity 
intervention or a nutrition only intervention. Nutrition sessions were held 
once per week at the schools and consisted of 15 minutes of education 
followed by 15 minutes of interactive activities. Those who also received the 
physical activity intervention, were shuttled to an off-site program at GoKids 
Boston to receive 60-minute physical activity sessions that included 
cardiovascular training, resistance training and exergaming, three times per 
week. Crouter et al.147 reported that, after 10 weeks, both moderate-to-
vigorous physical activity and light physical activity increased significantly 
(P=0.04 and P=0.01, respectively) in the nutrition + physical activity compared 
to the nutrition only group. In addition, time spent in sedentary behavior 
decreased significantly (P=0.04) in the nutrition + physical activity group 
compared to nutrition only group. No significant changes were reported in 
waist circumference, total serum cholesterol concentrations, blood pressure, 
percent body fat or reported dietary quality, with the exception of fruit 
intake, which decreased in the nutrition + physical activity group (P= 0.043). 
Nonetheless, BMI percentile declined in the children participating in the both 
intervention groups (P=0.01). 
63 
 
  
Dzewaltowski et al.148 evaluated the effects of a two-year randomized 
controlled trial entitled, “Healthy Opportunities for Physical Activity and 
Nutrition” (HOP’N) after-school project. Four schools were randomized into 
the intervention program, which included an organized daily physical 
activity session for at least 30 minutes, a daily healthful snack that included a 
fruit and vegetable, and weekly 60-minute nutrition and physical activity 
education sessions. Despite this intervention, there was no significant 
differences in BMI z-score after two years between the intervention and 
control schools. The intervention did have a significant positive effect on 
active recreation time at one-year (P=0.01). In addition, the time overweight 
and obese children spent in moderate-to-vigorous physical activity per day 
(P<0.05) was significantly greater in the intervention compared to the control 
schools.  
The EdAl (Educació en Alimentació) study, was a randomized controlled 
trial in Spain that followed 1,222 children from 24 schools, from 7 and 8 years 
of age until 10 and 11 years of age. The intervention group consisted of 717 
children from 14 schools of the 24 schools. Those in the intervention group 
received health, nutrition and physical activity education, classroom health-
related activities and parental nutrition education dispersed regularly 
throughout the three-year intervention. After three years of the EdAl 
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intervention, Tarro et al.149 reported a significant decrease in the prevalence of 
obesity in boys in the intervention schools compared to the control schools 
(P=0.02). In addition, BMI z-score and waist circumference decreased 
significantly in both sexes in the intervention group versus control group 
(P<0.001 and P=0.043, respectively). Nonetheless, there were no significant 
changes in BMI. In the evaluation of lifestyle changes, the percentage of 
students in the intervention schools compared to control schools increased 
their consumption of breakfast cereal (P=0.01), a second fruit per day (P=0.03), 
at least one vegetable a day (P=0.04), and vegetables more than once a day 
(P=0.001). However, no significant differences between intervention and 
control group occurred in physical activity measures, except change in time 
spent in after-school physical activity (P=0.02). ,  
The HEALTHY Study was a multi-component ecological intervention, 
including seven cities throughout the United States. Schools were randomly 
assigned to either the multi-component intervention or control. A total of 42 
schools participated in the study, 21 were randomized into each group, with 
873 children in the intervention group and 863 children in the control group. 
The intervention, consisted of changing quantity and quality of foods and 
beverages served in schools, increasing time spent in moderate-to-vigorous 
physical activity, classroom-based health behavior education, began when the 
65 
 
  
children were in 6th grade and continued for three years. The main outcome 
measures of fasting glucose and insulin concentrations, BMI and waist 
circumference, were taken at baseline (beginning of 6th grade) and end-of-
study (end of 8th grade). Both the intervention and control school had 
reductions in the prevalence of overweight and obesity, with no significant 
difference between the two groups. However, there was a nearly significant 
reduction in the prevalence of obesity (BMI ≥ 95th percentile) in the 
intervention schools, compared with the control schools (P=0.05). In addition, 
the mean BMI z-score, the percentage of students with waist circumference at 
or above the 90th percentile and fasting insulin concentrations significantly 
decreased in the intervention schools compared to the control schools (P=0.04 
for all). 
2.3 Conclusions 
The aforementioned literature review supports previous studies in which 
researchers have reported that there is moderate evidence that community- and 
school-based interventions can be successful approaches to obesity prevention in 
children, through increases in healthy behaviors or decreases in adiposity 
indexes. Nonetheless, the lack of data using community partners to combat 
childhood obesity in the Greater Philadelphia area in a school-based setting is an 
66 
 
  
important study to conduct to add to current literature to strengthen support for 
multi-component interventions.  
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CHAPTER 3: METHODS 
3.1 Institutional Review Board Approval 
 Approval for this study was obtained from Drexel University’s 
Institutional Review Board (IRB) and Human Research Protection Program. 
Additionally, this study received approval from the Philadelphia School 
District’s Office of Research and Evaluation and the IRB at Villanova University. 
All recruitment methods and materials were also approved.  
3.2 Recruiting Schools and Participants 
The study sponsor and funding company, Independence Blue Cross (IBC) 
Foundation, is an independent licensee of the Blue Cross and Blue Shield 
Association, who exclusively serves only five counties in the state of 
Pennsylvania. Therefore, schools were recruited from the following counties: 
Philadelphia, Chester, Delaware, Montgomery and Bucks counties.  
Recruited schools were categorized into Intervention schools (Core and 
Level 1 schools) and Control schools, in which the categorizations varied based 
on the dosage of the intervention received. Inclusion criteria for both 
intervention and control schools included the ability to follow students for three 
years in the same school and have access to health professionals and electronic 
systems needed for longitudinal tracking of students. Each participating school 
was required to have had fourth, fifth and sixth grades in the same building. 
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Additional inclusion/exclusion criteria for intervention schools were related to 
the specific interventions proposed (Appendix A). Inclusion/exclusion criteria 
were assessed by staff familiar with the schools in the four counties. Intervention 
schools were selected in each county based on resources available for 
implementation of the intervention. For each intervention school selected, a 
Control school was selected and matched within the county, size of 4th grade 
class, race/ethnicity, and presence of a school nurse. Control schools received 
$3,000.00 for participation at the end each of school year. 
3.3 Informed Consent/Assent 
For each of the varying levels of interventions in the study, a different 
parental consent document was specifically drafted for parents of children in the 
Core schools, Level 1 schools, and Control schools (Appendices B, C and D). The 
Core schools received the maximum level of intervention dosage, Level 1 schools 
received less frequent interventions, while the Control schools did not receive 
interventions. Therefore, each form addressed the unique specifics that changed 
through the varying levels of intervention. Parental consent forms used a waiver 
or alteration of the consent mechanism, allowing parents to opt their child out of 
the study by submitting a signed refusal form (Appendices B and C).  A waiver 
or alteration of the consent was used because it is beneficial research that 
involves no more than minimal risk to the participants. The waiver or alteration 
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does not adversely affect the rights and welfare of the participants; the research 
could not be performed without the waiver or alteration (e.g., a high percentage 
of parents would not return the informed consent); and whenever appropriate, 
the participants were provided with additional pertinent information after 
participation. These informed consent documents were mailed to parents one 
week prior to baseline measurement data collection and adhered with a waiver 
or alteration of the consent process. All study parents/guardians were given a 
minimum of seven days from the date of informed consent administration until 
the day of the first baseline measurement collection in the 2013 to 2014 school 
year to return the consent forms if they did not want their children to participate. 
Parents/guardians were also able to call or email Dr. Stella Volpe, the principal 
investigator of the study, if they did not want their child to participate in the 
study. In addition, three distinct assent forms were created for children in Core, 
Level 1, and Control schools, and were distributed to students by school 
administrators or teachers to ensure that children were adequately informed 
(Appendices E, F, and G). Children’s assent was administered within the 
classroom, after parents/guardians consented. 
3.4 Experimental Procedures 
The duration of an individual student’s participation in the overarching 
study began in the beginning of the 2013 to 2014 academic school year 
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(September 2013) and was completed at the end of the 2015 to 2016 school year 
(June 2016).  The dates of data collection for the present study began in the 
beginning of the 2014 to 2015 school year (Fall 2014) and were completed at the 
end of the school year (Spring 2015). There were a total of five Core schools, five 
Level 1 schools and five Control schools for the 2014 to 2015 school year. 
3.4.1 Eat Right, Get Fit, Stay Well Interventions 
The three intervention components of this study included: nutrition, 
physical activity and preventative health and are referred to as Eat Right, Get Fit, 
Stay Well interventions, respectively. This study is unique because of the 
involvement from multiple community partners in the schools to help combat 
childhood obesity through the three intervention components. Letters of Support 
from the Partners are included in this protocol (Appendix H). Though the 
umbrella study involved all three intervention components, the present study 
will describe the pertaining Eat Right and Get Fit interventions in more depth 
than the Stay Well intervention. 
 
Eat Right: Nutritional education and dietary interventions were offered by 
the Vetri Foundation For Children, Greener Partners, and Villanova University’s 
MacDonald Center for Obesity Prevention and Education (COPE). The Vetri 
Foundation For Children assisted Core school cafeteria staff to buy and prepare 
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healthy lunches, one to two days per week. The lunches prepared by this 
program, known as Eatiquette, were different from the usual school lunches, 
because meals were prepared from scratch and served family style. At the end of 
the meal, all of the students cleaned up together, stacked plates and wiped down 
the tables. Level 1 and Control schools did not receive any visits from the Vetri 
Foundation For Children. The Eatiquette program also sent healthy recipes home 
with students for family use. The Vetri Foundation For Children used this model 
of food preparation and style of eating because they believe that family style 
eating creates an interactive environment where children are encouraged to serve 
each other and appreciate a different preparation and variety of foods compared 
to their usual intakes. This environment is predicted to change behavior because 
the students will be interacting and learning social skills at the same time.  
Greener Partners, another partner for the intervention, provided both 
Seed to Snack and Farm Explorer programs with the goal to increase knowledge 
and awareness of healthy food sources, as well as increase willingness to try and 
consume fruits and vegetables. The Seed to Snack program focused on broad 
nutrition education, cooking demonstrations and tastings of seasonal produce 
followed by an age-appropriate taste test and take home recipes (Appendices I, J 
and K). The Core schools had monthly in-classroom Seed to Snack lessons, from 
October through May. Each month the program featured a different fruit or 
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vegetable lesson. In addition, the children were encouraged to try various tasters 
and end-of-lesson snack related to the produce lesson. Core schools also received 
two Farm Explorer visits per year. The Farm Explorer visits allowed children to 
have a hands-on produce experience with a 24-foot custom-built trailer that was 
equipped with garden beds and a mobile kitchen. The Farm Explorer program 
addressed the increasing disconnection between people and the source of their 
food, with the goal of increasing the familiarity with fresh, seasonal eating and 
decrease the prevalence of consumption of high- energy, processed foods. The 
Farm Explorer provided a fun, hands-on curriculum about gardening and 
ecology, seasonal eating, and how to prepare simple, healthy recipes. The Level 1 
schools received four classroom-based Seed-to-Snack lessons and one Farm 
Explorer visit each year. The Control schools did not receive any visits from 
Greener Partners during the intervention. 
The third community partner included in the Eat Right intervention was 
Villanova University’s MacDonald Center for Obesity Prevention and Education 
(COPE) program. Their mission is to serve as a focus for interdisciplinary 
collaboration in the prevention of obesity through education and research. Based 
in Villanova's College of Nursing in the Continuing Education Department, 
Registered Dietitians who work at COPE, set-up an online nutrition assessment 
account through VioScreen for each child in each of the five Core schools, and 
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then invited parents or caregivers of the students at each Core school to complete 
the assessment (Appendix L). Parents were then emailed a link with instructions 
on how to complete the VioScreen food frequency tool online, after COPE 
requested the email addresses of all parents or caregivers from the principal of 
each Core school. Parents were encouraged to complete the tool with their child 
present to complete any gaps on foods consumed at school. The Registered 
Dietitians at COPE monitored that parents completed the VioScreen, reviewed 
each child’s detailed nutrition report (Appendix M), and prepared a one-page 
summary emphasizing two to three food or fitness priorities from the analysis. 
Villanova University’s MacDonald Center for Obesity Prevention and Education 
mailed the parents a letter that included the recommendations from the COPE 
Registered Dietitians with top food/fitness concerns for the child, the VioScreen 
one-page Personal Health and Nutrition Summary Report (Appendix N), and 
body mass percentile charts (Appendix O). For parents who did not complete the 
online VioScreen, COPE Registered Dietitians and/or Drexel University 
researchers contacted parents by email, phone or letter encouraging them to 
complete the VioScreen. If parents did not have access to a computer, COPE 
Registered Dietitians and/or Drexel University researchers worked with the 
school to assist in increasing participation in the online VioScreen (e.g., utilizing 
a computer in the school library). The MacDonald Center for Obesity Prevention 
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and Education provided raw data to Drexel University researchers and all raw 
data for each child were exported into an Excel® spreadsheet for analysis. The 
COPE online assessment has been validated. The COPE intervention aspect of 
this study did not occur in Level 1 or Control schools for the entire intervention.  
Goals of the Eat Right Intervention were: 1) To encourage students to eat a 
Vetri Eatiquette school lunch each day; 2) To encourage students to try 
everything served at lunch; 3) To encourage students to try Vetri Eatiquette and 
Seed to Snack recipes at home; 4) To work with school kitchen staff to order and 
prepare healthy meals from scratch; 5) To increase students’ awareness of the 
source of healthy foods; 6) To improve students’ attitudes toward and 
knowledge of fresh foods (vegetables and fruits); 7) To increase consumption of 
fruits and vegetables by students and families; 8) To have students and 
parents/guardians from Healthy Futures schools complete the validated 
nutritional assessment; 9) To increase nutritional awareness annually throughout 
the three years of the intervention by sharing results of focus group research and 
online assessment with students and parents in the context of nutritional 
coaching; and 10) To provide these interventions at a cost that is affordable for 
schools to replicate. 
Get Fit: Activities to increase and promote regular physical activity for 
students both during and outside of school were offered by the community 
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partners: Fit Essentials and Philadelphia Union Soccer Team. Fit Essentials, a 
local fitness company, provided one fitness period weekly (up to 45 minutes, in 
addition to any current physical education classes) to the Core schools, as well as 
one take-away fitness assignment to complete outside of school (Appendices P 
and Q). The Level 1 schools received one fitness period monthly (up to 45 
minutes, in addition to any current physical education classes), as well as one 
take-away fitness assignment to complete outside of school. Fitness period 
lessons consisted of strength training, aerobic exercise and balance/flexibility 
overviews and exercises related to each lesson. All Core and Level 1 schools 
participated in biannual (beginning and end of school year) assessment 
measuring cardiovascular health and muscular strength, to measure progress 
over time. The cardiovascular health assessment consisted of the quarter mile 
run. The muscular strength assessments included 30-second timed sit-ups and 
maximum amounts of pushups. These assessments required one additional visit 
in both the fall and spring of each school year for Core and Level 1 
schools.Trained volunteers assisted in recording each student’s measurements. 
The Control schools did not receive any visits from Fit Essentials during the 
three-year intervention. 
In addition, partnership with the Philadelphia Union Soccer Team enabled 
students to attend soccer clinic sessions held by the local professional soccer 
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team. Core schools received two coach and/or player visits each year with a pop-
up soccer field, and engaged the students in soccer clinics and fun stations for 90 
minutes at each visit. Level 1 schools received the same Philadelphia Union 
soccer clinic visit but, only once per year. Control schools did not receive any 
visits from the Philadelphia Union soccer teamduring the three-year 
intervention. The Philadelphia Union Soccer Team provided a separate waiver of 
liability form to be signed by parents (Appendix R).  
Goals of the Get Fit Intervention were: 1) To increase base level of fitness 
for each student; 2) To increase students’ engagement in fitness activities outside 
of school; 3) To increase students’ engagement in fitness activities with 
family/parent/guardian; 4) To increase students’ awareness of the importance of 
exercise; 5) To encourage participation of all students in Fit Essentials program; 
6) To enable attendance of students at the Philadelphia Union Soccer event; 7) To 
have all students participate in the pop-up soccer game activities; 8) To inspire 
and encourage students and their communities to be more active; and 9) To 
evaluate neighborhood characteristics in designing out-of-school physical 
activities for children and their families. 
Stay Well: Preventive health interventions were offered through the 
program provided by the Children’s Hospital of Philadelphia (CHOP). A CHOP 
school nurse performed health screening including height, body weight and 
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waist circumference measurements on Core and Control school students. The 
CHOP school nurse also met regularly with the Core schools’ nurses to discuss 
health education and healthy lifestyles programs that might be beneficial to the 
school. In addition, the CHOP nurse provided yearly health, wellness and safety 
classes to students in the Core and Level 1 Schools.  
Goals of the Stay Well Intervention were: 1) To increase the number of 
students who have completed all mandatory health screenings; and 2) To 
decrease the number of students at-risk for a high body mass index (BMI).   
3.4.2 Anthropometric Data Collection 
A CHOP school nurse performed height, body weight and waist 
circumference measurements for Core and Control schools using the current 
CHOP policy for obtaining these measurements, described below. At the Level 1 
schools, the Drexel University Research Team (including the present researcher) 
collected height, body weight and waist circumference measurements. The 
Drexel University Research Team was trained by the CHOP nurse to ensure that 
there was little variability in the measurements. The nurse and Drexel University 
Research Team measured at the same two time points, beginning and end of 
school year, at their assigned schools.  
Children were measured in a private space to ensure confidentiality. 
These spaces included a school nurse’s office or a private room not in use. Height 
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and body weight were measured using a stadiometer and scale, respectively, that 
were standardized and calibrated before the measurements. All children were 
positioned according to a standard protocol: feet placed together with heels, 
buttocks and shoulder blades against the stick, and head positioned in the 
horizontal plane. Height was measured once to the nearest 0.1 cm and body 
weight was measured once to the nearest 0.1 lb. Waist circumference was 
measured according to the World Health Organization recommendations150. The 
children were asked to stand relaxed with arms at the sides, feet positioned close 
together, and weight evenly distributed across feet. Waist circumference was 
measured once, under the shirt midway between the lowest rib and the superior 
border of iliac crest, at the end of normal expiration to the nearest 0.5 cm, with a 
stretch-resistant measuring tape positioned at a level parallel to the floor. All 
assessments were measured in the units according to the stadiometer and scale 
provided by the schools. The CHOP nurse and Drexel University Research Team 
converted the anthropometric data as needed for BMI calculations. All children 
were measured in mornings or early afternoons without shoes and in light 
clothing. 
3.4.3 Health Behavior Data Collection 
The Youth Behavior Survey Questionnaire was administered to students 
biannually (beginning and end of school year) by the Drexel University Research 
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Team in Core, Level 1 and Control schools. The questionnaire addressed regular 
physical activity participation and dietary intake, as well as descriptive data 
about the children, including sex, race, ethnicity and month and year of birth. All 
questions included in the survey were taken from published, validated 
questionnaires to ensure scientific validity and to allow comparison to local or 
national benchmarks. The Drexel University Research Team was provided with 
administration instructions and the appropriate script for administering the 
questionnaires (Appendix S). After the survey was administered, but before the 
children began to complete the form, all students were told that the survey was 
voluntary and if they did not feel comfortable answering a question they were 
allowed to leave it blank. They were also encouraged to answer based on what 
they really knew or did. Depending on the teacher’s confidence on the ability of 
the students to complete the survey, students read and completed the surveys 
individually or the Drexel University Research Team read through the survey 
question by question to the class. The full questionnaire can be found in 
Appendix T. An assurance of confidentiality was signed by all Drexel University 
researchers to ensure that confidentiality of individual respondents’ data 
obtained through surveys was maintained (Appendix U). 
3.5 Data Storage 
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All data collected were managed in a central, secure facility at Drexel 
University. An anonymous code was assigned to each student so that 
information cannot be linked to an individual student. This assures that students 
could be followed at each data time point and repeated measures can be assessed 
accurately on students. This code allowed assessment of loss to follow-up and 
linkage of survey data between students and their families. The code was 
generated by the first component of the intervention, the baseline CHOP or 
Drexel University Research Team visit to collect anthropometric measures. The 
code is associated with the school where the child is a student. New students 
who consented and who were added to the study received a code as well. 
 The CHOP nurse was given the students names and codes so all 
anthropometric measures performed by the CHOP school nurse were entered 
into a CHOP-established database. From CHOP’s database, the nurse coded the 
names with identifiers and securely sent the data to the Drexel University 
Research Team. The CHOP database copy provided to the Drexel University 
Research Team contained no identifiers other than those provided by the Drexel 
University Research Team, so that information would be entered into the Drexel 
University electronic database anonymously. The CHOP database, without 
identifiers, was on a CHOP-issued computer with encryption, making access to 
the computer available only to those associated with the CHOP intervention. 
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Youth Behavior Survey Questionnaires have no name or code associated 
with each survey; therefore, survey answers are fully anonymous. The data 
collected from the surveys was inputted directly into the electronic database at 
Drexel University by authorized Drexel University Research Team members.  
Data are monitored by study personnel and obtained in accordance with 
Drexel University policy. Linkage is maintained securely and confidentially, is 
not be available to other study or analysis staff. The paper data are stored at 
Drexel University Three Parkway Building, 3rd floor, rooms 324 and 329, in 
locked cabinets that can only be accessed with a key by the Drexel University 
Research Team  The electronic data is stored on encrypted server files on Drexel 
University computers, and can be accessed by the Drexel University Research 
Team who have completed background checks and are given access permission. 
3.6 Statistical Analyses 
 Data were inputted and analyzed using IBM SPSS Statistics software and 
(V. 23, Armonk, NY: IBM Corp). Anthropometric measurements of height and 
body weight were inputted and used to calculate BMI, and in conjunction with 
the child’s age, BMI z-score was also calculated. In addition, waist circumference 
measurements were also inputted into the same software. The Youth Behavior 
Survey Questionnaire collected frequency of weekly breakfast, fruit, green 
vegetable, other vegetable, soda consumption and frequency of 60 minutes of 
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physical activity participation weekly, as well as demographic information (age, 
sex, race and ethnicity). These data were also inputted into the statistical 
software spreadsheets. Descriptive data, including means and standard 
deviations for each measured characteristic: age, sex, race/ethnicity, height, body 
weight, BMI z-score, waist circumference, frequency of weekly breakfast, fruit, 
green vegetable, other vegetable, soda consumption and frequency of 60 minutes 
of physical activity participation were calculated. In addition, non-parametric 
statistical analyses were performed due to uneven sampling distribution of 
variables, as well as missing values. The Kruskal-Wallis test was performed to 
determine if there are statistically significant differences between the three 
intervention level groups in BMI z-score and waist circumference median 
difference scores (baseline to follow-up) in overweight and obese students. The 
Mann-Whitney test was then conducted as a post-hoc test to identify differences 
between the compared groups between baseline and follow-up. The Mann-
Whitney test was also used to identify sex differences on the median difference 
score between baseline and follow-up for BMI z-score and waist circumference of 
overweight and obese students. The Kruskal-Wallis test was used to identify 
differences between intervention level or race/ethnicity on health behaviors in all 
students at both beginning and end of school year. The Mann-Whitney test was 
then run as a post-hoc test to identify differences between the compared groups. 
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The Mann-Whitney test was also used to identify sex differences on health 
behaviors at both beginning and end of school year.  
 For all analyses, |r| effect sizes were calculated between the groups. The 
effect size was used to aid in the interpretation of the results. A Bonferroni 
correction was applied to each family of tests to control for Type 1 error, 
resulting in an alpha value of 0.0125. 
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CHAPTER 4: JOURNAL MANUSCRIPT 
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Abstract 
Background: Multi-component childhood obesity interventions in community-
based settings show promise as being effective strategies to prevent childhood 
obesity, especially in schools, since no other institution has as much contact time 
with children.  The present study aims to evaluate how effectively a three-
pronged school-based childhood obesity intervention, related to nutrition, 
physical activity and preventive health, may positively affect measures of weight 
status and health behaviors between three intervention levels, sex and 
race/ethnicity. 
Methods: Thirteen public, parochial and charter schools in the Greater 
Philadelphia area (Bucks, Chester, Delaware, Montgomery and Philadelphia 
counties) were included in this school-based childhood obesity intervention. 
Recruited schools were categorized into Intervention schools (Core and Level 1 
schools) and Control schools, in which the categorizations varied based on the 
dosage of the intervention received. Anthropometric measures and self-reported 
dietary intake and physical activity behaviors were taken on all 5th grade 
students at baseline, at the beginning of the 2014 to 2015 school year, and follow-
up, at the end of the 2014 to 2015 school year. Non-parametic Kruskall-Wallis 
and Mann-Whitney analyses were conducted. 
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Results: A total of 269 5th grade students participating in this intervention were 
identified as overweight or obese at the beginning of the school year. Though 
BMI z-score slightly decreased in this population over the school year no 
significant changes were found in difference of BMI z-score and waist 
circumference over the school year. Cross-sectional analyses indicated that at, 
follow-up, children in Level 1 schools consumed vegetables other than green 
salad significantly more frequently than Core and Control schools (P=0.002 and 
P=0.001, respectively), and consumed soda significantly less frequently than Core 
and Control schools (P<0.001 for both Core and Control schools). Furthermore, at 
follow-up, it was found that males had a significantly higher number of days in 
which they participated in 60 minutes of physical activity than females (P<0.001). 
At baseline and follow-up, non-Hispanic Black students consumed soda 
significantly more times per week than non-Hispanic White students (P<0.001, 
both). 
Conclusions: Although this school-based intervention may not have led to 
significant changes in BMI or waist circumferences over one year in overweight 
and obese children in the 5th grade, a longer term intervention may provide 
positive changes in these measures.  
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Background 
 Childhood obesity has become an epidemic in the United States; the most 
current data indicate that almost one-third of the children and adolescents in the 
United States are identified as overweight or obese.1 In Philadelphia, the rates of 
overweight and obesity are even higher; 40% of children, 6 to 17 years of age, are 
currently categorized as overweight or obese.2 Furthermore, adolescents living in 
Philadelphia in 2010 had the highest prevalence of obesity and second highest 
prevalence of overweight among the ten 10 most populous cities in the country.17  
Researchers have shown that childhood obesity leads to an increase in the 
risk of developing comorbidities of obesity and adiposity later in the child’s 
life.5,14,15  BMI-defined obesity in children correlate with concurrent health risks, 
especially serious complications of cardiovascular disease and type 2 diabetes 
mellitus.23-25 Additionally, childhood abdominal obesity can lead to an increased 
risk of harmful effects of the body throughout the lifespan, including 
hypertension and hypercholesterolemia, and insulin resistance.30,31  
Extensive research has identified numerous factors associated with 
childhood obesity. In 2007, several national health organizations issued a 
statement identifying a number of key behaviors associated with excess weight 
gain among youth and adolescents, including frequent intake of sugar-
sweetened beverages, infrequent intake of breakfast, infrequent consumption of 
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fruits and vegetables, and infrequent physical activity.13 Health behavior data are 
critical to assess how multiple genetic variables can also play important roles in 
the prevalence of obesity. Disparities in overweight and obesity rates and health 
behavior exist in different sexes, races and ethnicities. 
 Due to the complexity of the sources of the current childhood obesity 
epidemic and its severe consequences for the health of children, it is imperative 
to continue researching possible solutions to help prevent and end childhood 
obesity. Though there is limited evidence on effective strategies to prevent 
childhood obesity, multi-component childhood obesity interventions in 
community-based settings show promise as being effective, and also have the 
potential to be equitable, sustainable and cost-effective.3-7 Schools have been 
identified as important settings for community obesity prevention activities, 
because of their important role in promoting healthy behaviors to prevent 
obesity, such as children’s participation in school meal programs, the presence of 
physical activity programming, and positive teacher influences.8-10 Additionally, 
schools present opportunities for reducing prevalence of obesity, since no other 
institution has as much contact time with children.11 In parallel, the Institute of 
Institute of Medicine recommends that schools be the focal point for childhood 
obesity prevention.12 
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Methods 
 Approval for this study was obtained from Drexel University’s 
Institutional Review Board (IRB) and Human Research Protection Program. 
Additionally, this study received approval from the Philadelphia School 
District’s Office of Research and Evaluation and the IRB at Villanova University. 
All recruitment methods and materials were also approved.  
Study Participants 
The study sponsor and funding company, Independence Blue Cross (IBC) 
Foundation, is an independent licensee of the Blue Cross and Blue Shield 
Association, who exclusively serves only five counties in the state of 
Pennsylvania. Therefore, schools were recruited from the following counties: 
Philadelphia, Chester, Delaware, Montgomery and Bucks counties.  
Recruited schools were categorized into Intervention schools (Core and 
Level 1 schools) and Control schools, in which the categorizations varied based 
on the dosage of the intervention received. Inclusion criteria for both 
intervention and control schools included the ability to follow students for three 
years in the same school and have access to health professionals and electronic 
systems needed for longitudinal tracking of students. Each participating school 
was required to have had 4th, 5th, and 6th grades in the same building. 
Additional inclusion/exclusion criteria for intervention schools were related to 
90 
 
  
the specific interventions proposed. Inclusion/exclusion criteria were assessed by 
staff familiar with the schools in the four counties. Intervention schools were 
selected in each county based on resources available for implementation of the 
intervention. For each Intervention school selected, a Control school was selected 
and matched within the county, size of 4th grade class, race/ethnicity, and 
presence of a school nurse. Control schools received $3,000.00 for participation at 
the end each of school year. 
 For each of the varying levels of interventions in the study, a different 
parental consent document was specifically drafted for parents of children in the 
Core schools, Level 1 schools, and Control schools. The Core schools received the 
maximum level of intervention dosage, Level 1 schools received less frequent 
interventions, while the Control schools did not receive interventions. Therefore, 
each form addressed the unique specifics that changed through the varying 
levels of intervention. Parental consent forms used a waiver or alteration of the 
consent mechanism, allowing parents to opt their child out of the study by 
submitting a signed refusal form. All study parents/guardians were given a 
minimum of seven days from the date of informed consent administration until 
the day of the first baseline measurement collection in the 2013 to 2014 school 
year to return the consent forms if they did not want their children to participate. 
In addition, three distinct assent forms were created for children in Core, Level 1, 
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and Control schools, and were distributed to students by school administrators 
or teachers to ensure that children were adequately informed. Children’s assent 
was administered within the classroom, after parents/guardians consented. 
Intervention 
The duration of an individual student’s participation in the overarching 
study began in the beginning of the 2013 to 2014 academic school year 
(September 2013)  and was completed by the end of the 2015 to 2016 school year 
(June 2016).  The dates of data collection for the present study began in the 
beginning of the 2014 to 2015 school year (Fall 2014) and were completed at the 
end of the school year (Spring 2015). There were a total of five Core intervention 
schools, five Level 1 schools and five Control schools for the 2014 to 2015 school 
year. 
The three intervention components of this study included: nutrition, 
physical activity and preventative health and are referred to as Eat Right, Get Fit, 
Stay Well interventions, respectively. The Core schools received the maximum 
level of intervention dosage, Level 1 schools received less frequent interventions, 
while the Control schools did not receive interventions (Table 1). This study is 
unique because of the involvement from multiple community partners in the 
schools to help combat childhood obesity through the three intervention 
components.  
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Eat Right: Nutritional education and dietary interventions were offered by 
the Vetri Foundation For Children, Greener Partners, and Villanova University’s 
MacDonald Center for Obesity Prevention and Education (COPE). The Vetri 
Foundation For Children assisted school cafeteria staff to buy and prepare 
healthy lunches, one to two days per week. The lunches prepared by this 
program, known as Eatiquette, were different from the usual school lunches, 
because meals were prepared from scratch and served family style. The 
Eatiquette program also sent healthy recipes home with students for family use. 
Greener Partners, another partner for the intervention, provided both 
Seed-to-Snack and Farm Explorer programs with the goal to increase knowledge 
and awareness of healthy food sources, as well as increase willingness to try and 
consume fruits and vegetables. The Seed–to-Snack program focused on broad 
nutrition education, cooking demonstrations and tastings of seasonal produce, 
followed by an age-appropriate taste test and take home recipes. Each month, the 
program featured a different fruit or vegetable lesson. In addition, the children 
were encouraged to try various tasters and end-of-lesson snacks related to the 
produce lesson. The Farm Explorer visits allowed children to have a hands-on 
produce experience with a 24-foot custom-built trailer that was equipped with 
garden beds and a mobile kitchen, addressing the disconnection between people 
and the source of their food, with the goal of increasing familiarity with fresh, 
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seasonal eating. The third community partner included in the Eat Right 
intervention was Villanova University’s MacDonald Center for Obesity 
Prevention and Education (COPE) program. Their mission is to serve as a focus 
for interdisciplinary collaboration in the prevention of obesity through education 
and research. Based in Villanova's College of Nursing in the Continuing 
Education Department, Registered Dietitians who work at COPE, set-up an 
online nutrition assessment account through VioScreen for each child in each of 
the five Core schools, and then invited parents or caregivers of the students at 
each Core school to complete the assessment. Parents were then emailed a link 
with instructions on how to complete the VioScreen food frequency tool online, 
after COPE requested the email addresses of all parents or caregivers from the 
principal of each Core school. Parents were encouraged to complete the tool with 
their child present to complete any gaps on foods consumed at school. The 
Registered Dietitians at COPE monitored that parents completed the VioScreen, 
reviewed each child’s detailed nutrition report, and prepared a one-page 
summary emphasizing two to three food or fitness priorities from the analyses. 
Get Fit: Activities to increase and promote regular physical activity for 
students both during and outside of school were offered by the partners Fit 
Essentials and Philadelphia Union Soccer Team. Fit Essentials, a local fitness 
company, provided one fitness period weekly (up to 45 minutes, in addition to 
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any current physical education classes) to the Core schools, as well as one take-
away fitness assignment to complete outside of school. The Level 1 schools 
received one fitness period monthly (up to 45 minutes, in addition to any current 
physical education classes), as well as one take-away fitness assignment to 
complete outside of school. Fitness period lessons consisted of strength training, 
aerobic exercise and balance/flexibility overviews and exercises related to each 
lesson. All Core and Level 1 schools participated in biannual (beginning and end 
of school year) assessments measuring cardiovascular health and muscular 
strength, to assess progress over time. The cardiovascular health assessment 
consisted of the quarter mile run, and muscular strength assessments included 
30-second timed sit-ups and maximum amounts of push-ups. These assessments 
required one additional visit in both the fall and spring of each school year for 
Core and Level 1 schools. Trained volunteers assisted in recording each student’s 
measurements. The Control schools did not receive any visits from Fit Essentials 
during the three-year intervention. 
In addition, partnership with the Philadelphia Union Soccer Team enabled 
students to attend soccer clinic sessions held by the local professional soccer 
team. Core schools received two coach and/or player visits each year with a pop-
up soccer field, and engaged the students in soccer clinics and fun stations for 90 
minutes at each visit. Level 1 schools received the same Philadelphia Union 
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soccer clinic visit, but only once per year. Control schools did not receive any 
visits during the three-year intervention. The Philadelphia Union Soccer Team 
provided a separate waiver of liability form to be signed by parents.  
 Stay Well: Preventive health interventions were offered through the 
program provided by the Children’s Hospital of Philadelphia (CHOP). A CHOP 
school nurse performed health screenings including height, body weight and 
waist circumference, and met regularly with school nurses to discuss health 
education and healthy lifestyle programs that might be beneficial to the school. 
In addition, the CHOP nurse provided yearly health, wellness and safety classes 
to students. 
 Anthropometric Data Collection 
A CHOP school nurse performed height, body weight and waist 
circumference measurements for Core and Control schools using the current 
CHOP policy for obtaining these measurements, described below. At the Level 1 
schools, the Drexel University Research Teamcollected height, body weight and 
waist circumference measurements. The Drexel University Research Team was 
trained by the CHOP nurse to ensure that there was little variability in the 
measurements. The nurse and Drexel University Research Team measured at the 
same two time points, beginning and end of school year, at their assigned 
schools.  
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Children were measured in a private space to ensure confidentiality. 
These spaces included a school nurse’s office or a private room not in use.  
Height was measured once to the nearest 0.5 cm and body weight was 
measured once to the nearest 0.5 kg. Waist circumference was measured 
according to the World Health Organization recommendations150. The children 
were asked to stand relaxed with arms at the sides, feet positioned close together, 
and weight evenly distributed across the feet. Waist circumference was 
measured once, under the shirt midway between the lowest rib and the superior 
border of iliac crest at the end of normal expiration to the nearest 0.5 cm, with a 
stretch-resistant measuring tape positioned at a level parallel to the floor. All 
assessments were measured in the units according to the stadiometer and scale 
provided by the schools. The CHOP nurse and Drexel University Research Team 
converted the anthropometric data as needed for BMI calculations. All children 
were measured in mornings or early afternoons without shoes and in light 
clothing. 
Health Behavior Data Collection 
The Youth Behavior Survey Questionnaire was administered to students 
biannually (beginning and end of school year) by the Drexel University Research 
Team in Core, Level 1 and Control schools. The questionnaire addressed regular 
physical activity participation and dietary intake, as well as descriptive data 
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about the children, including sex, race, ethnicity and month and year of birth. All 
questions included in the survey were taken from published, validated 
questionnaires to ensure scientific validity and to allow comparison to local or 
national benchmarks. The Drexel University Research Team was provided with 
administration instructions and the appropriate script for administering the 
questionnaires (Appendix S). After the survey was administered, but before the 
children began to complete the form, all students were told that the survey was 
voluntary, and if they did not feel comfortable answering a question they were 
allowed to leave it blank. They were also encouraged to answer based on what 
they really knew or did. Depending on the teacher’s confidence on the ability of 
the students to complete the survey, students read and completed the surveys 
individually or the Drexel University Research Team read through the survey 
question by question to the class. The full questionnaire can be found in 
Appendix T. An assurance of confidentiality was signed by all Drexel University 
researchers to ensure that confidentiality of individual respondents’ data 
obtained through surveys was maintained. 
Data Storage 
All data collected were managed in a central, secure facility at Drexel 
University. An anonymous code was assigned to each student so that 
information cannot be linked to an individual student. This assures that we can 
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follow students at each data time point and repeated measures can be assessed 
accurately on students. This code allowed assessment of loss to follow-up and 
linkage of survey data between students and their families. The code was 
generated by the first component of the intervention, the baseline CHOP or 
Drexel University Research Team visit to collect anthropometric measures. The 
code is associated with the school where the child is a student. New students 
who consent and are added to the study, received a code as well. 
 The CHOP nurse was given the students names and codes so all 
anthropometric measures performed by the CHOP school nurse are entered into 
a CHOP-established database. From CHOP’s database the nurse coded with 
identifiers and sent to the data to the Drexel University Research Team. The 
CHOP database copy provided to the Drexel University Research Team 
contained no identifiers other than those provided by the Drexel University 
Research Team, so that information would be entered into the Drexel electronic 
database anonymously. The CHOP database, without identifiers, was on a 
CHOP-issued computer with encryption, making access to the computer 
available only to those associated with the CHOP intervention. 
Youth Behavior Survey Questionnaires have no name or code associated 
with each survey; therefore, survey answers are fully anonymous. The data 
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collected from the surveys were inputted directly into the electronic database at 
Drexel University by authorized Drexel University Research Team members.  
All data are monitored by study personnel and obtained in accordance 
with Drexel University policy. Linkage is maintained securely and confidentially, 
is not be available to other study or analysis staff. The paper data are stored at 
Drexel University Three Parkway Building, on the 3rd floor, rooms 324 and 329, 
in locked cabinets that can only be accessed with a by Drexel University Research 
Team members. The electronic data are stored on encrypted server files on 
Drexel University computers, and can be accessed by the Drexel University 
Research Team who have completed background checks and are given access 
permission. 
Statistical Analyses 
 Data were inputted and analyzed using IBM SPSS Statistics software and 
(V. 23, Armonk, NY: IBM Corp). Anthropometric measurements of height and 
body weight were inputted and used to calculate BMI, and in conjunction with 
the child’s age, BMI z-score was also calculated. In addition, waist circumference 
measurements were inputted into the same software. The Youth Behavior Survey 
Questionnaire collected frequency of weekly breakfast, fruit, green vegetable, 
other vegetable, soda consumption and frequency of 60 minutes of physical 
activity participation weekly, as well as demographic information (age, sex, race 
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and ethnicity). These data were also inputted into the statistical software 
spreadsheets. Descriptive data, including means and standard deviations for 
each measured characteristic: age, sex, race/ethnicity, height, body weight, BMI 
z-score, waist circumference, frequency of weekly breakfast, fruit, green 
vegetable, other vegetable, soda consumption, and frequency of 60 minutes of 
physical activity participation were calculated. In addition, non-parametric 
statistical analyses were performed due to uneven sampling distribution of 
variables, as well as missing values. The Kruskal-Wallis test was performed to 
determine if there were statistically significant differences between the three 
intervention level groups on BMI z-score and waist circumference median 
difference scores (baseline to follow-up) in overweight and obese students. The 
Mann-Whitney test was then run as post-hoc analyses to identify differences 
between the  schools between baseline and follow-up. The Mann-Whitney test 
was also used to identify sex differences on the median difference score between 
baseline and follow-up for BMI z-score and waist circumference of overweight 
and obese students. The Kruskal-Wallis test was used to identify differences 
between intervention level, or race/ethnicity on health behaviors in all students 
at both beginning and end of school year. The Mann-Whitney test was 
performed as a post-hoc test to identify differences between the compared 
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groups. The Mann-Whitney test was also used to identify sex differences on 
health behaviors at both beginning and end of school year.  
 For all analyses, |r| effect sizes were calculated between the groups. The 
effect size was used to aid in the interpretation of the results. A Bonferroni 
correction was applied to each family of tests to control for Type 1 error, 
resulting in an alpha value of 0.0125. 
Results 
General Descriptives 
 General baseline demographic and health behavior measurements for the 
study sample are presented in Tables 2 and 3. A sample of 602 children in the 5th 
grade participated in the study at baseline. The sample was 54% female, 10.2 ± 
0.5 years of age, and 50.4% white.  
A total of 13 schools participated in this intervention. Four schools were 
selected as Core schools, five were selected as Level 1 schools and four were 
selected as control schools. Core schools included two parochial schools, one 
school from Chester county and one school from Bucks County, one public 
school from Philadelphia county and one charter school from Philadelphia 
county. Level 1 schools included four public schools, one school from 
Philadelphia county, one school from Montgomery county and two schools from 
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Bucks County, and one parochial school from Delaware county. Control schools 
included two parochial schools, one school from Chester county and one school 
from Bucks County, one public school from Philadelphia county and one charter 
school from Philadelphia county. 
BMI z-score and Waist Circumference Differences in Overweight and Obese 
Children 
 Differences between Intervention Levels 
 Table 4 presents the median and interquartile range of BMI z-score and 
waist circumference at baseline and follow-up as well as the median difference 
score between intervention levels for overweight and obese children 
participating in the childhood obesity intervention. Figure 1 and 2 represent the 
median difference and interquartile range, from baseline to follow-up. Median 
difference scores for BMI z-score were not significantly affected by intervention 
levels, H(3)=3.178, ns. Although there were no were no significant differences, 
the median difference in BMI z-score in overweight and obese children from 
intervention schools and control schools decreased. Median difference scores for 
waist circumference were not significantly affected by intervention levels, 
H(3)=3.767, ns. However, median waist circumference increased in overweight 
and obese children from intervention schools and control schools.  
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Differences between Sexes 
 Table 4 presents the median and interquartile range of BMI z-score and 
waist circumference at baseline and follow-up as well as the median difference 
score between sexes for overweight and obese children participating in the 
childhood obesity intervention. Figure 3 and 4 represent the median difference 
and interquartile range, from baseline to follow-up. The median difference scores 
from baseline to follow-up for BMI z-score or waist circumference in overweight 
and obese males (Median difference= -0.09) did not differ significantly between 
overweight and obese females (Median difference= -0.06), U= 8228.0, z= -1.8, ns, 
r= -0.08. However, the median difference in BMI z-score in overweight and obese 
children decreased in both males and females.  The median difference scores 
from baseline to follow-up for waist circumference in overweight and obese 
males (Median difference=1.66) did not differ significantly between overweight 
and obese females (Median difference= 1.90), U= 8548.0, z= -0.68, ns, r= -0.04. 
However, median waist circumference increased in overweight and obese 
children in both sexes. 
Health Behavior Differences 
 Differences between Intervention Levels 
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Table 5 and 6 present the median and interquartile range at baseline for all 
health behaviors between intervention levels for all children participating in the 
childhood obesity intervention at baseline. Days per week of breakfast 
consumption were not significantly affected by intervention levels, H(2)=4.562. 
The number of times per week of fruit consumption were not significantly 
affected by intervention levels, H(2)=3.931. The number of times per week of 
green salad consumption were not significantly affected by intervention levels, 
H(2)=7.074. The number of times per week of vegetables other than green salad 
consumption were not significantly affected by intervention levels, H(2)=1.881. 
The number of times per week of soda consumption were not significantly 
affected by intervention levels, H(2)=6.183. Days per week of 60 minutes of 
physical activity participation were not significantly affected by intervention 
levels, H(2)=1.480.  
Table 7 and 8 present the median and interquartile range at follow-up for 
all health behaviors for all children participating in the childhood obesity 
intervention at follow-up. Days per week of breakfast consumption were not 
significantly affected by intervention levels, H(2)= 3.526. The number of times per 
week of fruit consumption were not significantly affected by intervention levels, 
H(2)=8.652. The number of times per week of green salad consumption were not 
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significantly affected by intervention levels, H(2)=0.433. The number of times per 
week of vegetables other than green salad consumption were significantly 
affected by intervention levels, H(2)=13.832, P<0.01. A Bonferroni correction was 
applied so all effects are reported at a 0.0125 level of significance. It appeared 
that the number of times per week of vegetables other than green salad 
consumption were no different when Core schools compared to Control schools 
(U=18685.0, z=-0.651, ns, r= -0.03). However, Level 1 schools had a significantly 
higher number of times per week of vegetables other than green salad 
consumption than both Core (U= 20343.0, z=-3.158, P=0.002, r=-0.15) and Control 
schools (U=12019.0, z= -3.259, P=0.001, r=-0.17). The number of times per week of 
soda consumption were significantly affected by intervention levels, H(2)=27.827, 
P<0.001. A Bonferroni correction was applied so all effects are reported at a 
0.0125 level of significance. It appeared that the number of times per week of 
soda consumption were no different when Core schools were compared to 
Control schools (U= 17471.5, z=-1.715, r=-0.09). However, Level 1 schools were 
significantly lower than both Core (U= 19986.5, z=-3.749, P<0.001, r=-0.18) and 
Control schools (U=10617.0, z -5.188, P<0.001, r=-0.28).  Days per week of 60 
minutes of physical activity participation were not significantly affected by 
intervention levels, H(2)=4.643, ns.  
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 Differences between Sexes 
Table 5 and 6 present the median and interquartile range at baseline for all 
health behaviors between males and females for all students participating in the 
childhood obesity intervention at baseline. Days per week of breakfast 
consumption in males (Median=7.0) did not differ significantly from females 
(Median=7.0) at baseline, U=38954.5, z=-1.314, r= -0.05. The number of times per 
week of fruit consumption in males (Median=2.0) did not differ significantly 
from females (Median= 2.0) at baseline, U=39869.0, z=-0.545,  r=-0.02. The number 
of times per week of green salad consumption in males (Median=0.0) did not 
differ significantly from females (Median=1.0) at baseline, U=39851.5, z=-0.805, 
r=-0.03. The number of times per week of vegetables other than green salad 
consumption in males (Median=1.0) did not differ significantly from females 
(Median=1.0) at baseline, U=40303.0, z=-0.459, r=-0.02.  The number of times per 
week of soda consumption in males (Median=1.0) did not differ significantly 
from females (Median=1.0) at baseline, U=39279.5, z=-0.970, r=-0.04. Days per 
week of 60 minutes of physical activity participation in males (Median= 5.0) did 
not differ significantly from females (Median=5.0) at baseline, U=38299.5, z=-
1.482,  r= -0.06. 
Table 7 and 8 present the median and interquartile range at follow-up for 
all health behaviors between sex for all students participating in the childhood 
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obesity intervention at follow-up. Days per week of breakfast consumption in 
males (Median= 7.0) did not differ significantly from females (Median=7.0), 
U=43710.5, z=-0.266, r= -0.01. The number of times per week of fruit consumption 
in males (Median=2.0) did not differ significantly from females (Median=2.0), 
U=41265.0, z=-1.317, r=-0.05. The number of times per week of green salad 
consumption in males (Median=1.0) did not differ significantly from females 
(Median=1.0), U=39921.5, z=-02.119, r=-0.09. The number of times per week of 
vegetables other than green salad consumption in males (Median=2.0) did not 
differ significantly from females (Median=2.0), U=41805, z=-0.959, r=-0.04.  The 
number of times per week of soda consumption in males (Median=1.0) did not 
differ significantly from females (Median=1.0), U=41230.5, z=-1.357, r=-0.06. 
However, days per week of 60 minutes of physical activity participation in males 
(Median=5.0) were significantly higher than females (Median=5.0), U=38299.5, z=-
1.482, P<0.001, r=-0.15. A Bonferroni correction was applied so all effects are 
reported at a 0.0125 level of significance. 
Differences between Races/Ethnicities 
Table 5 and 6 present the median and interquartile range at baseline for all 
health behaviors between races/ethnicities for all children participating in the 
childhood obesity intervention at baseline. Days per week of breakfast 
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consumption were not significantly affected by race/ethnicity, H(6)=4.562 and 
H(6)=10.759. The number of times per week of fruit consumption were not 
significantly affected by race/ethnicity, H(2)=7.217 and H(6)=9.258. The number 
of times per week of green salad consumption were not significantly affected by 
race/ethnicity, H(6)=2.187 and H(6)=3.455. The number of times per week of 
vegetables other than green salad consumption were not significantly affected by 
race/ethnicity, H(6)=6.398 and H(6)=9.045. The number of times per week of soda 
consumption were not significantly affected by race/ethnicity in Hispanic 
children H(6)=4.047; however, the number of times per week of soda 
consumption were significantly affected by race/ethnicity in Non-Hispanic 
children H(6)=23.521, p=0.001. A Bonferroni correction was applied so all effects 
are reported at a 0.0125 level of significance. It appeared that the number of times 
per week of soda consumption were no different when American Indian or 
Alaska Native children were  compared to Asian children (U= 62.0 , r=-0.07), 
Black or African American children (U= 982.5, r=-0.08), Native Hawaiian or Other 
Pacific Islander children (U= 28.0, r=-0.20), White children (U= 1541.5, r=-0.04), or 
Bi-racial children (U= 152.0, r= -0.03), Asian children were  compared to Black or 
African American children (U= 550.0, r= -0.09), Native Hawaiian or Pacific 
Islander children (U= 19.5, r=-0.12), White children (U= 1021.5, r= 0.00), or Bi-
racial children (U= 85.0, r= 0.08), Black or African American children were 
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compared to Native Hawaiian or Pacific Islander children (U= 231.5, r= -0.10) Bi-
racial children (U= 1451.0, r=-0.07), Native Hawaiian or Pacific Islander children 
were compared to White children (U= 483.5, r=-0.04), or Bi-racial children (U= 
38.5, r=-0.19), or White children were compared to Bi-racial children (U= 2049.5, 
r=-0.07). However, Black or African American children were significantly higher 
in times per week of soda consumption than White children (U= 13259.0, r=-0.23). 
Days per week of 60 minutes of physical activity participation were not 
significantly affected by race/ethnicity, H(6)=6.501 and H(6)=4.832.  
Table 7 and 8present the median and interquartile range at follow-up for 
all health behaviors between races/ethnicities for all students participating in the 
childhood obesity intervention at follow-up. Days per week of breakfast 
consumption were not significantly affected by race/ethnicity, H(6)=4.153 and 
H(6)=1.415. The number of times per week of fruit consumption were not 
significantly affected by race/ethnicity, H(6)=3.573 and H(6)=6.9823. The number 
of times per week of green salad consumption were not significantly affected by 
race/ethnicity, H(6)=9.628 and H(6)=4.717. The number of times per week of 
vegetables other than green salad consumption were not significantly affected by 
race/ethnicity, H(6)=4.215 and H(6)=10.707. The number of times per week of 
soda consumption were not significantly affected by race/ethnicity in Hispanic 
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children H(6)=7.168; however, the number of times per week of soda 
consumption were significantly affected by race/ethnicity in Non-Hispanic 
children H(6)=20.650, p=0.001. A Bonferroni correction was applied so all effects 
are reported at a 0.0125 level of significance. It appeared that the number of times 
per week of soda consumption were no different when American Indian or 
Alaska Native children were  compared to Asian children (U= 68.5, r=-.05), Black 
or African American children (U= 1282.5, r=-.04), Native Hawaiian or Other 
Pacific Islander children (U= 11.0, r=-0.21), White children (U= 2062.0, r=.01), or 
Bi-racial children (U= 458.0, r=-.08), Asian children were  compared to Black or 
African American children (U= 385.0, r=-0.08), Native Hawaiian or Pacific 
Islander children (U= 2.5, r=-0.23), White children (U= 740.0, r=-0.01), or Bi-racial 
children (U= 143.5, r=0.00), Black or African American children were compared to 
Native Hawaiian or Pacific Islander children (U= 68.0, r=0.00), or Bi-racial 
children (U= 2358.5, r=-0.13), Native Hawaiian or Pacific Islander children were 
compared to White children (U= 74.0, r=-0.4), or Bi-racial children (U= 16.0, r=-
0.02), or White children were compared to Bi-racial children (U= 4297.0, r=-0.4). 
However, Black or African American children were significantly higher in times 
per week of soda consumption than White children (U= 11290.5, r=-0.24). Days 
per week of 60 minutes of physical activity participation were not significantly 
affected by race/ethnicity, H(6)=4.867 and H(6)=14.321. 
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Discussion 
 The primary aim of this study was to evaluate the effectiveness of the 
school-based childhood obesity intervention in decreasing BMI z-score and waist 
circumference across the school year in overweight and obese 5th grade children. 
Longitudinally, over a nine-month school year, overweight and obese 5th grade 
students participating in this school-based childhood obesity intervention 
decreased their BMI z-score, though not significantly. No differences were seen 
between intervention levels or sex.  
Additionally, no positive effects on waist circumference in this sample of 
overweight and obese 5th grade students were found. No differences were seen 
between intervention level or sex. 
 Researchers who have conducted previous research in childhood obesity 
interventions have assessed longitudinal changes in BMI z-score and waist 
circumference in school-based settings. Similar to the findings in this study, a one 
year intervention provided to children in the same grade, the Active for Life Year 
5 (AFLY5) multi-component intervention, which was delivered to 2,221 children, 
did not show any effects on accelerometer-assessed time spent in moderate or 
vigorous physical activity, sedentary behavior, consumption of fruit and 
vegetables and BMI or waist circumference.144 Furthermore, a 10-week after-
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school nutrition and physical activity childhood obesity intervention evaluation 
by Crouter et al.147, revealed no significant effects on BMI z-score change in 
students in the 5th grade who received a 12-month intervention program 
consisting of weekly health, nutrition and fitness-related in-class activities. 
Similarly, a one-year multi-component after-school program called Fun 5, was 
conducted in 119 students in 4th through 6th grades. They did not report a 
significant effect on BMI in the cohort.145 Dzewaltowski et al.148 evaluated the 
effects of a two-year randomized control trial “Healthy Opportunities for 
Physical Activity and Nutrition” (HOP’N) a two-year after-school intervention 
and found no  changes in BMI z-score after in intervention schools compared to 
control schools. 
 The secondary aim of this study was to assess differences in dietary and 
physical activity behaviors between the intervention levels, sex and 
race/ethnicity at baseline and follow-up. Cross-sectionally, we observed at 
follow-up, that children in Level 1 schools consumed vegetables other than green 
salad significantly more frequently than Core and Control schools. Level 1 
schools also consumed soda significantly less frequently than Core and Control 
schools. Though, these differences did not occur at baseline, as well, we cannot 
infer causality of the intervention program in these health behavior changes 
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because of the cross-sectional analyses. In addition, at baseline and follow-up we 
found that non-Hispanic Black students consumed soda significantly more times 
per week than non-Hispanic White students. Furthermore, at follow-up, we 
found that males had a significantly higher number of days in which they 
participated in 60 minutes of physical activity than females. 
 Other researchers who have assessed disparities in health behaviors 
between sex and racial/ethnic and groups have shown similar health behavior 
differences. Correspondingly to the differences in physical activity participation 
between males and female children in this study, Purslow et al.151 observed that 
males participated in more minutes of moderate-to-vigorous physical activity 
than girls. They also had a higher percentage of males than females who met 
current physical activity guidelines of 60 minutes of moderate-to-vigorous 
physical activity per day. Similarly, Minges et al.152 reportedthat male adolescents 
were more likely to meet guidelines for physical activity.  Futhermore, Belcher et 
al.103  reported that female children spend overall less time per day in moderate-
to-vigorous physical activity than male children. Similar to our study findings, 
that Black children consume soda more frequently than White children, previous 
researchers studying sugar-sweetened beverage consumption, which includes 
soda, in children, have found racial/ethnic disparities. Among 7,956 children 
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with BMI ≥ 95th percentile, Ford et al.153 found that Black children, from 6 to 17 
years of age, were more likely than White non-Hispanic children to drink ≥2 
sugar-sweetened beverages per day. Additionally, baseline data analyzed from 
18,281 middle school students in 47 Massachusetts schools participating in 
Healthy Choices obesity prevention program, revealed that Black children had 
higher average sugar-sweetened beverage consumption compared to White 
peers.154 
Strengths and Limitations 
There are several limitations to this study that need to be considered. All 
health behavior information was based on self-report and is subject to recall 
errors in under- or over-reporting. Health behaviors were also analyzed cross-
sectionally, eliminating ability to infer causality, because surveys were 
completed anonymously, therefore creating the inability to decipher new 
students or missing students from baseline. In addition, the demographic 
question answers did not cover all races/ethnicities, therefore, leading to possible 
false reporting. Finally, although demographically diverse in terms of 
race/ethnicity and school setting, the study is not generalizable to a national 
sample because it only includes 5th grader students from the Greater Philadelphia 
region. 
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This study does have strengths which may offset some of the limitations. 
To our knowledge we were the first childhood obesity intervention to use 
community partners in the schools. We had a large sample size. Finally, had a 
diverse population across many schools distributed throughout the Greater 
Philadelphia area. 
Conclusion 
In conclusion, over a nine-month school year, no significant effects were 
found between intervention levels and sex for difference on BMI z-score or waist 
circumference in overweight and obese 5th grade students participating in this 
school-based childhood obesity intervention. Although this school-based 
intervention may not have led to significant differences between groups in BMI 
z-score or waist circumferences over one school year, a longer term intervention 
may provide greater differences in changes in these measures. Future studies 
should also evaluate the role that socioeconomic status and race/ethnicity may 
play in obesity in this population. In addition, significant sex and racial/ethnic 
differences in obesogenic health behaviors were identified indicating the 
importance to assess, educate, and develop dietary and physical activity 
materials and programs aimed at children in those populations on the 
importance of adapting healthier behaviors.  
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Table 1. Intervention Type and Dosage Based on School Intervention Level 
Partner Core Level 1 Control 
Vetri 
Foundation For 
Children 
• Eatiquette 1 to 2  
days per week 
• Up to 4 Culinary 
Classrooms per 
school year 
• No 
programming 
• No programming 
Greener Partners 
•  Monthly in-
classroom Seed-2-
Snack lessons 
•  2 Farm Explorer 
visits per year 
•  4 in-classroom 
Seed-2- Snack 
lessons 
•  1 Farm 
Explorer visit 
per year 
• No programming 
Villanova 
University 
•  VioScreen for all 
students 
•  Focus groups 
• No 
programming 
• No programming 
Fit Essentials 
• 1 Fitness Period 
weekly (45 
minutes) 
•  Biannual 
cardiovascular 
and muscular 
measurements 
•  1 Fitness Period 
monthly (45 
minutes) 
• Biannual 
cardiovascular 
and muscular  
measurements 
• No programming 
Philadelphia 
Union 
• 2 coach/player 
visits per year (90 
minutes) 
• 1 coach/player 
visit per year 
(90 minutes) 
• No programming 
Children’s 
Hospital of 
Philadelphia 
•  Weekly Visits 
•  Biannual 
assessments of 
height, body 
weight, waist 
circumference 
• Weekly Visits 
• Biannual 
assessments of 
height, body 
weight, waist 
circumference 
• No programming 
• Biannual 
assessments of 
height, body 
weight, waist 
circumference 
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Table 2. Baseline Characteristics of Children 
 Totals 
Child Characteristic  
   Age (Mean Years ±SD) 10.2±0.5 
   Female (%) 54 
Ethnicity (%)  
   Hispanic  18.4 
Race (%)  
   American Indian or Alaska Native 3.8 
   Asian 2.1 
   Black or African American 33.8 
   Native Hawaiian or Other Pacific Islander  1.7 
   White 50.4 
   Bi-racial 7.1 
Anthropometrics (Mean ±SD)  
   Height (cm) 144.5±7.5 
   Weight (kg) 42.8±12.4 
   BMI z-score 1.0±1.4 
   Waist Circumference (cm) 69.6±12.4 
Health Behaviors (Mean ±SD)*  
   Breakfast Consumption (days/week) 5.91±2.0 
   Fruit Consumption (times/week) 1.75±1.0 
   Green Salad Consumption (times/week) 0.8±0.9 
   Vegetables Other Than Green Salad  
   Consumption (times/week) 
1.5±1.0 
   Soda Consumption (times/week) 0.8±0.9 
   60 minutes Physical Activity (days/week) 4.5±2.2 
SD= Standard Deviation 
*Health Behaviors derived from Youth Behavior Survey Questionnaire. For fruit, 
green salad, vegetables other than green salad and soda consumption answer of 
0=did not eat, 1= ate 1-3 times, 2=ate 4-6 times, 3= ate more than 6 times. 
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Table 3. Baseline Characteristics of Children Separated by Intervention Level 
 Core 
(n=212) 
Level 1 
(n=237) 
Control 
(n=143) 
Child Characteristic    
   Age (Mean Years ±SD) 10.3±0.5 10.2±0.5 10.2±0.4 
   Female (%) 55.9 52.3 50.0 
Ethnicity (%)    
   Hispanic  16.4 16.5 24.5 
Race (%)    
   American Indian or Alaska  
   Native 
4.6 3.9 2.3 
   Asian 2.5 2.4 0.8 
   Black or African American 40.6 18.4 48.1 
   Native Hawaiian or Other     
   Pacific Islander  
1.5 2.4 0.8 
   White 45.2 64.1 36.4 
   Bi-racial 4.1 8.3 10.1 
Anthropometrics (Mean ±SD)    
   Height (cm) 144.61 ±7.5 144.1±7.0 144.7±8.3 
   Weight (kg) 41.5±12.1 43.2±11.6 43.7±13.5 
   BMI z-score 0.9±1.3 1.1±1.5 1.1±1.5 
   Waist Circumference (cm) 67.4±10.6 72.6±13.2 68.3±12.8 
Health Behaviors* (Mean 
±SD) 
   
   Breakfast Consumption 5.9±2.11 6.1±1.8 5.7±2.1 
   Fruit Consumption* 1.66±1.1 1.85±1.0 1.72±1.0 
   Green Salad Consumption* 0.8±0.9 0.7±0.9 0.9±0.9 
   Vegetables Other Than  
   Green Salad Consumption* 
1.4±1.1 1.6±1.0 1.52±0.9 
   Soda Consumption* 1.0±1.0 0.8±0.8 1.0±0.8 
   60 minutes Physical Activity 4.6±2.4 4.4±2.1 4.6±2.1 
SD= Standard Deviation 
*Health Behaviors derived from Youth Behavior Survey Questionnaire. For fruit, 
green salad, vegetables other than green salad and soda consumption answer of 
0=did not eat, 1= ate 1-3 times, 2=ate 4-6 times, 3= ate more than 6 times.  
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Table 4. BMI z-score and Waist Circumference Median (Inter-quartile Range) 
and Median Difference by Intervention Level and Sex in Overweight and 
Obese Intervention Participants 
 BMI z-score Waist Circumference 
 N Baseline Follow-
up 
Median 
Difference 
P-
Value 
N Baseline Follow-
up 
Median 
Difference 
P-
Value 
Intervention 
Level 
          
   Core 90 1.94 
(1.01) 
1.93 
(1.00) 
-0.05 
(0.35) 
 90 73.35 
(12.03) 
76.3 
(13.73) 
2.25  
(5.83) 
 
   Level 1 119 1.95 
(1.17) 
1.94 
(1.06) 
-0.06 
(0.38) 
 118 73.66 
(12.48) 
77.15 
(12.85) 
1.77 
(19.62) 
 
   Control 60 2.17 
(1.01) 
1.93 
(1.37) 
-0.15 
(0.75) 
0.204 60 74.60 
(13.25) 
73.65 
(17.38) 
0.65 
(7.2) 
0.152 
Sex           
   Female 134 1.98 
(1.13) 
1.90 
(1.09) 
-0.06 
(0.32) 
 133 75.40 
(14.13) 
74.90 
(14.90) 
1.66 
(10.05) 
 
   Male 135 2.00 
(1.14) 
1.97 
(1.12) 
-0.09 
(0.49) 
0.498 135 72.70 
(14.80) 
76.30 
(12.80) 
1.90 
(8.60) 
0.200 
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Table 5. Health Behaviors (Breakfast, Fruit and Green Salad Consumption), 
Median (Inter-quartile Range), at Baseline by Intervention Level, Sex and 
Race/Ethnicity for All Intervention Participants 
 Baseline 
 Breakfast Consumption Fruit Consumption* Green Salad 
Consumption* 
 N Days 
/week 
P-
Value  
N Times 
/week 
P-
Value 
N Times 
/week 
P-
Value  
Intervention Level          
   Core 211 7 (1)  211 2 (2)  211 1 (1)  
   Level 1 232 7 (1)  231 2 (2)  235 1 (1)  
   Control 141 7 (2) 0.477 141 2 (2) .102 140 1 (1) 0.140 
Sex          
   Female 304 7 (2)  303 2 (2)  305 1 (1)  
   Male 271 7 (0) 0.138 270 2 (2) .189 271 0 (1) 0.585 
Race/Ethnicity          
Non-Hispanic          
American Indian or 
Alaska Native 
15 7 (0)  15 2 (2)  15 1 (1)  
Asian 9 7 (0)  9 3 (1)  9 0.5 
(1.75) 
 
Black or African 
American 
158 4 (3)  158 1 (2)  158 1 (1)  
Native Hawaiian or 
Other Pacific Islander 
5 6.5 (4.5)  5 3 (2)  5 0 (1)  
White 226 7 (1)  226 2 (2)  228 1 (1)  
Bi-racial 21 7 (0) 0.096 21 2 (2) .160 21 0 (2) 0.750 
Hispanic          
American Indian or 
Alaska Native 
3 7 (0)  3 3 (0)  3 1.5 (0)  
Asian 2 3 (0)  2 1 (0)  2 0.5 (0)  
Black or African 
American 
17 7 (4)  17 2 (2)  17 1 (2.5)  
Native Hawaiian or 
Other Pacific Islander 
4 7 (0)  4 2 (0.75)  4 1 (0.75)  
White 30 7 (0)  30 1 (1.5)  30 1 (1)  
Bi-racial 17 7 (0.75) 0.249 17 2 (2) .301 17 1 (1) 0.831 
*Health Behaviors derived from Youth Behavior Survey Questionnaire. For fruit, 
green salad, vegetables other than green salad and soda consumption answer of 
0=did not eat, 1= ate 1-3 times, 2=ate 4-6 times, 3= ate more than 6 times. 
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Table 6. Health Behaviors (Vegetables other than Green Salad and Soda 
Consumption and 60 Minutes of Physical Activity Participation), Median 
(Inter-quartile Range), Median (Inter-quartile Range), at Baseline by 
Intervention Level, Sex and Race/Ethnicity for All Intervention Participants 
 Baseline 
 Vegetables other than 
Green Salad Consumption 
Soda Consumption 60 Minutes of Physical 
Activity Participation 
 N Times 
/week 
P-value  N Times 
/week 
P-
value  
N Times 
/week 
P-value  
Intervention Level          
   Core 211 1 (1)  211 1 (1)  211 1 (1)  
   Level 1 233 1 (0)  233 1 (0)  233 1 (0)  
   Control 141 1 (1) 0.029 141 1 (1) 0.029 141 1 (1) 0.029 
Sex          
   Female 305 1 (1)  305 1 (1)  305 1 (1)  
   Male 270 1 (2) 0.421 270 1 (2) 0.421 270 1 (2) 0.421 
Race/Ethnicity          
Non-Hispanic          
American Indian or 
Alaska Native 
15 1.5 (2.75)  15 1.5 
(2.75) 
 15 1.5 
(2.75) 
 
Asian 9 1 (2.5)  9 1 (2.5)  9 1 (2.5)  
Black or African 
American 
158 1 (1)  158 1 (1)  158 1 (1)  
Native Hawaiian or 
Other Pacific Islander 
5 3 (1.5)  5 3 (1.5)  5 3 (1.5)  
White 227 1 (1)  227 1 (1)  227 1 (1)  
Bi-racial 21 2 (2) 0.171 21 2 (2) 0.171 21 2 (2) 0.171 
Hispanic          
American Indian or 
Alaska Native 
3 2(0)  3 2(0)  3 2(0)  
Asian 2 2 (0)  2 2 (0)  2 2 (0)  
Black or African 
American 
17 1.5 (2)  17 1.5 (2)  17 1.5 (2)  
Native Hawaiian or 
Other Pacific Islander 
4 1.5 (1)  4 1.5 (1)  4 1.5 (1)  
White 30 1 (1.5  30 1 (1.5  30 1 (1.5  
Bi-racial 17 1 (2.5) 0.380 17 1 (2.5) 0.380 17 1 (2.5) 0.380 
*Health Behaviors derived from Youth Behavior Survey Questionnaire. For fruit, 
green salad, vegetables other than green salad and soda consumption answer of 
0=did not eat, 1= ate 1-3 times, 2=ate 4-6 times, 3= ate more than 6 times. 
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Table 7. Health Behaviors (Vegetables Other than Green Salad and Soda 
Consumption and 60 Minutes of Physical Activity Participation), Median 
(Inter-quartile Range), at Follow-up by Intervention Level, Sex and 
Race/Ethnicity for All Intervention Participants 
 Follow-up 
 Breakfast Consumption Fruit Consumption Green Salad Consumption 
 N Days/week P-
Value 
N Times/week P-
Value 
N Times/week P-
Value  
Intervention 
Level 
         
   Core 253 7 (2)  253 2 (2)  253 1 (1)  
   Level 1 196 7 (2)  195 2 (2)  196 1 (1)  
   Control 154 7 (3) 0.172 153 2 (2) 0.013 154 1 (1) 0.805 
Sex          
   Female 310 7 (1)  309 2 (2)  309 1 (1)  
   Male 285 7 (2) 0.790 284 2 (2) 0.188 285 1 (1) 0.034 
Race/Ethnicity          
Non-Hispanic          
American Indian 
or Alaska Native 
7 7 (4.5)  7 3 (0.75)  7 1.5 (2.5)  
Asian 7 3 (2.5)  7 2 (2.25)  7 0 (1.25)  
Black or African 
American 
140 7 (2)  140 1.5 (2)  140 1 (1)  
Native Hawaiian 
or Other Pacific 
Islander 
1 7 (0)  1 1 (0)  1 2 (0)  
White 222 7 (1)  221 2 (2)  222 1 (1)  
Bi-racial 41 7 (1) 0.923 40 2 (1.5) 0.226 40 1 (1) 0.451 
Hispanic          
American Indian 
or Alaska Native 
8 6 (3.5)  8 3 (0.75)  8 1.5 (2.5)  
Asian 1 7 (0)  1 2 (2.25)  1 3 (0)  
Black or African 
American 
29 7 (0.5)  29 1.5 (2)  29 1 (0.5)  
Native Hawaiian 
or Other Pacific 
Islander 
1 7 (0)  1 1 (0)  1 1 (0)  
White 32 7 (0.25)  32 2 (2)  32 1 (1)  
Bi-racial 20 7 (4.5) 0.528 20 1 (2) 0.612 20 1 (2.25) 0.087 
*Health Behaviors derived from Youth Behavior Survey Questionnaire. For fruit, 
green salad, vegetables other than green salad and soda consumption answer of 
0=did not eat, 1= ate 1-3 times, 2=ate 4-6 times, 3= ate more than 6 times. 
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Table 8. Health Behaviors (Vegetables Other than Green Salad and Soda 
Consumption and 60 Minutes of Physical Activity Participation), Median 
(Inter-quartile Range), at Follow-up by Intervention Level, Sex and 
Race/Ethnicity for All Intervention Participants 
 Follow-up 
 Vegetables other than 
Green Salad Consumption 
Soda Consumption 60 Minutes of Physical 
Activity Participation 
 N Times 
/week 
P-Value N Times 
/week 
P-
Value 
N Days 
/week 
P -
Value 
Intervention Level          
   Core 253 2 (1)  253 1 (2)  253 5 (4)  
   Level 1 196 2 (2)  196 1 (1)  196 5 (4)  
   Control 154 1 (2) 0.001 154 1 (2) 0.00001 154 4 (3) 0.098 
Sex          
   Female 309 2 (2)  309 1 (1)  306 5 (3)  
   Male 283 2 (2) 0.338 284 1 (1) 0.1775 282 5 (4) 0.000 
Race/Ethnicity          
Non-Hispanic          
American Indian or 
Alaska Native 
7 2.5 (1.75)  7 0 
(0.75) 
 7 7 (3)  
Asian 7 1.5 (2.25)  7 0.5 
(1.5) 
 7 4 (4)  
Black or African 
American 
139 1 (1)  139 1 (2)  135 4 (4)  
Native Hawaiian or 
Other Pacific 
Islander 
1 3 (0)  1 1 (0)  1 5 (0)  
White 220 2 (2)  221 1 (1)  221 5(3)  
Bi-racial 41 2 (2) 0.058 41 1(1.5) 0.001 41 4 (3) 0.014 
Hispanic          
American Indian or 
Alaska Native 
8 1.5 (1.75)  8 0.5 
(2.5) 
 8 3.5 (4.5)  
Asian 1 3 (0)  1 0 (0)  1 7 (0)  
Black or African 
American 
29 1 (2)  29 1 (2)  28 6 (3)  
Native Hawaiian or 
Other Pacific 
Islander 
1 2 (0)  1 1 (0)  1 5 (0)  
White 32 1.5 (1)  32 1 (1)  32 5 (3.25)  
Bi-racial 
20 2 (2) 0.519 20 1 
(2.25) 
0.208 20 5 (3) 0.432 
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BMI= BMI z-score, Level: 1= Core schools, 2= Level 1 schools, 3= Core Schools 
Figure 1. Box plots (median and inter-quartile range) of BMI z-score median 
difference by intervention level in overweight and obese intervention 
participants 
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Figure 2. Bar graphs (median and inter-quartile range) of BMI z-score median 
difference by intervention level in overweight and obese intervention 
participants 
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WC= Waist Circumference (cm), Level: 1= Core schools, 2= Level 1 schools, 3= 
Core Schools 
Figure 3.  Box plots (median and inter-quartile range) of waist circumference 
median difference by intervention level in overweight and obese intervention 
participants 
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Figure 4.  Bar graphs of waist circumference median difference by intervention 
level in overweight and obese intervention participants 
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BMI= BMI z-score, Sex: 0= Male, 1= Female 
Figure 5.  Box plots (median and inter-quartile range) of BMI z-score median 
difference by sex in overweight and obese intervention participants 
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Figure 6. Bar graphs of BMI z-score median difference by sex in overweight 
and obese intervention participants  
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WC= Waist Circumference, Sex: 0= Male, 1=Female 
Figure 7. Box plots (median and inter-quartile range) of waist circumference 
median difference by sex in overweight and obese intervention participants 
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Figure 8. Bar graphs of waist circumference median difference by sex in 
overweight and obese intervention participants 
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APPENDIX A: HEALTHY FUTURES PARTNERS 
 
 
 
 
Partner Source Criteria 
Children’s Hospital of Philadelphia 
(CHOP) 
School must have a Certified School 
Nurse 
CHOP 
One of the intervention schools must 
be in West Philadelphia 
Greener Partners 
The school must have sufficient 
parking area and turning radius for 
the Farm Explorer van. 
Greener Partners 
School principal and teachers must be 
willing to allow one Seed 2 Snack 
(S2S) visit per month and two Farm 
Explorer visits per year. 
Independence Blue Cross (IBC) 
Foundation 
School must have 4th to 6th grades in 
same school for the duration of the 
pilot program. 
IBC Foundation 
School must have reasonable 
percentage of children representing 
underserved populations. 
IBC Foundation 
School must be stable (not involved in 
any controversy, school not in danger 
of closing). 
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IBC Foundation 
School does not have an existing 
wellness program in place and is not 
part of a larger wellness program.  
Vetri Foundation For Children(Vetri) 
School must have a commercial grade 
kitchen. 
Vetri 
School’s Food Service Director must 
be flexible to new procedures. 
Vetri 
School staff must be willing to change 
menu and food orders. 
Vetri 
School must be willing to allow Vetri 
Chef to train kitchen staff and give 
hands-on support. 
Vetri 
School staff must be willing to place 
food orders with the food services 
companies used by the study. 
Vetri 
School staff must be willing to adjust 
kitchen staff allocation (within Union 
regulations) 
Vetri, Fit Essentials, Greener Partners 
Principal, parents/guardians, and 
teachers should be interested in 
physical activity, healthy diet. 
Vetri 
Total school size is about 500 students 
and maximum capacity is serving 
about 500 lunches. 
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Greener Partners 
Trucks have accessibility and street 
parking. 
Greener Partners 
A majority (51% or more) of the 
students are involved in free or lunch 
assistance programs. 
Villanova University’s MacDonald 
Center for Obesity Prevention and 
Education (COPE) 
School is willing to grant access to 
students in classes for focus groups. 
COPE 
School is willing to grant access to 
parent/guardian to complete food 
frequency tool, deliver summary and 
nutrition coaching. 
Drexel University 
Study overseers and program 
evaluation. 
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APPENDIX B: PARENTAL CONSENT FORM FOR CORE SCHOOLS 
 
 
 
 
Drexel University College of Nursing and Health Professions 
RESEARCH SUBJECT INFORMATION AND CONSENT FORM 
 
TITLE: Healthy Futures Initiative: Reducing Childhood Obesity through Eating Right, 
Getting Fit, and Staying Well in the School Setting ~ Core Schools 
 
PROTOCOL NO.: 1308002251 
 WIRB® Protocol #  
 Institution Tracking # 
 
SPONSOR: The Independence Blue Cross Foundation  
 
INVESTIGATOR: Stella Lucia Volpe, PhD, RD, FACSM 
 
SITE(S): Global Leadership Academy Charter School, Assumption BVM School, 
Park Lane Elementary School, The William H. Ziegler Elementary School, Ralph 
Waldo Emerson Elementary School, St. Agnes Catholic School, Drexel Neumann 
Academy, St. Joseph the Protector School, Jenkintown Elementary School, F. 
Amedee Bregy Elementary School, Stetser Elementary School, Media Elementary 
School, St. Elizabeth's Parish School, Bell Ave Elementary School, St. Martin de 
Porres Catholic School, LaSalle Academy, St. Francis of Assisi Parish, Abraham 
Lincoln Elementary School, William M. Meredith School, Sacred Heart Catholic 
School, William B. Evans Elementary, Hatfield Elementary School, SouthWest 
Leadership Academy Charter School    
  
STUDY-RELATED 
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HONE NUMBERS:  215-762-7014 
 
This is a long and important document. This is a waiver or alteration of the 
consent process. By receiving and reading this document, you are consenting to 
your child participating in this three-year research study. Please check the box at 
the end of this document only if you do NOT want your child to take part in the 
study. If you check the box ''no'' below, then sign this form and return it to the 
school within one week. If your child's teacher or principal cannot answer your 
questions about the survey, please call Dr. Stella Volpe, Drexel University at: 215-
762-7014. 
 
You will also be authorizing Drexel University and its researchers to collect and 
share information about you.  The research procedures are described in this 
document. 
 
This consent form may contain words that you do not understand.  Please ask the 
study staff to explain any words or information that you do not clearly understand.  
You may take home an unsigned copy of this consent form to think about or 
discuss with family or friends before making your decision. 
 
SUMMARY 
Your school is taking part in the Healthy Futures Initiative, a three-year program 
designed to approach three key areas for children’s health and wellness: 
nutrition, fitness and preventive health. This study is a research project 
sponsored by the Independence Blue Cross Foundation. Data collection will 
include a survey that asks about your children’s and your health behaviors. The 
survey will ask about nutrition, physical activity, and preventive health. In 
addition, data on your child’s height, body weight, and waist circumference will 
be collected, with confidentiality preserved. Your child will be asked to fill out a 
survey about his/her physical activity and eating habits in the fall and spring of 
each school year. The survey will take about 30 minutes for your child to 
complete. Doing this pencil and paper survey will cause little or no risk to your 
child. The only potential risk is that some children might find the questions to be 
sensitive. The survey has been designed to protect your child’s privacy. Your 
child will not put his or her name on the survey or response page. No school or 
child will ever be mentioned by name in the report of the results. Your child will 
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get no benefit right away from completing the survey. The results of this study 
will help your child, other children, your family, and your community in the 
future. We would like all selected children to take part in the survey, but the 
survey is voluntary. No action will be taken against you, your child, or your 
child’s school if you choose for your child not to participate in the survey. Your 
child may skip any question he/she does not wish to answer. In addition, your 
child may stop taking the survey at any point without penalty. If you would like 
to see the survey, a copy is available from Drexel University. You can contact Dr. 
Stella Volpe if you would like to see a copy of the survey. 
 
Your child may be asked to participate in focus groups that are directly related to 
their nutritional habits. Professional facilitators from Villanova University will 
lead these focus groups. 
 
More detailed information about this study is in this consent form.  Please read it 
carefully.  
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INTRODUCTION 
This research study is sponsored by The Independence Blue Cross Foundation. 
Drexel University’s role in this study is as an overseer of the study protocol and 
program evaluator.  
 
PURPOSE OF THE STUDY 
The composite intervention to be evaluated by this study uses a three-pronged 
approach related to nutrition, physical activity, and preventive health. The 
objective of the Healthy Futures Initiative is to evaluate the combined effect of 
the three-pronged intervention.  
 
PROCEDURES 
The following tests and procedures will be done at some or all of the study 
visits: 
 Baseline Measurements including height, body weight and waist 
circumference will be collected three times a year for three years. 
 
The intervention procedures listed below are experimental and are for research 
purposes: 
 
Get Fit: The partner Fit Essentials will offer a program for students both during 
and outside of school to increase physical activity. This program will involve 
one weekly fitness period, in addition to any current physical education 
classes, and a fitness take-away work to be completed outside of school. The 
Core schools will receive one fitness period weekly (up to 45 minutes, in 
addition to any current physical education classes) as well as one take-away 
fitness assignment to complete outside of school.  
In addition, partnership with the Philadelphia Union Soccer Team will enable 
your child to attend a Philadelphia Union Soccer game, participate in 
coach/player visits to his/her school with an inflatable soccer field and engage 
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in soccer clinics/fun stations (duration of approximately 90 minutes once or 
twice a year for the three-year intervention).  
Eat Right: Vetri Foundation for Children, Greener Partners, and Villanova University’s 
MacDonald Center for Obesity Prevention and Education (COPE) will provide healthy 
foods and nutrition education to your child. The Vetri Foundation for Children will 
assist Core school cafeteria staff in buying and preparing daily lunches to be served 
family style (starting with 1 to 2 days per week and scaling to 5 days by the completion 
of the IBC Foundation Healthy Futures Initiative). This program, known as Eatiquette, 
includes sending healthy recipes home with students for family use.  
 
Greener Partners will provide Seed to Snack (S2S) and Farm Explorer (FE) programs to 
increase knowledge and awareness of healthy food sources. The programs will include 
broad nutritional messages, cooking demonstrations and tastings of seasonal produce 
followed by an age-appropriate taste test. Each year, the Core schools will receive 
monthly seasonal in-classroom S2S lessons (October through May). These will include 
take-home recipes. They will also get two FE visits per year. The FE visits include a 24-
foot custom-built trailer that is equipped with garden beds and a mobile kitchen that 
travels to the intervention schools. The FE will provide a fun, hands-on curriculum 
about gardening and ecology, seasonal eating, and how to prepare simple, healthy 
recipes.  
 
COPE will conduct focus groups with a group of 10 to 20 students (your child 
may be asked to participate) in each of the five Core schools. School open 
houses will be scheduled to allow your child and you to complete online 
nutrition assessments and review results immediately with registered dietitians. 
These activities will be repeated every year for three years.  
Stay Well: Preventive health interventions will be offered through the Children’s 
Hospital of Philadelphia (CHOP) Program to the Core schools (one day per 
week). The intervention will include complete standard health screenings for 
your child, based on grade-level requirements, body measurements at regular 
intervals, and periodic education to your child, teachers and school 
communities about healthy choices and healthy living. The CHOP school nurse 
will measure your child’s height, body weight and waist circumference. CHOP 
pediatric nurses will visit each Core school one day per week to help identify at-
risk students (with a high body mass index [BMI]; kg/m2) and follow-up on their 
preventative care.  
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RISKS AND DISCOMFORTS/CONSTRAINTS 
This research involves no more than minimal risk to your child.  The selection of 
children who participate will be equitable, and there are adequate provisions to 
maintain the confidentiality of the data. In addition, a consent process has been 
developed and discloses that the activities involve research, which procedures 
will be performed, that participation is voluntary, and the name and contact 
information for the investigator. Potential risks to your child involve the usual 
risk of injury with physical activity.  
 
UNFORESEEN RISKS 
There may be side effects that are unknown at this time. Unexpected reactions, 
hazards, discomforts and inconveniences may occur in an unlikely event and 
may include serious injury or death. 
 
BENEFITS 
Potential benefits for your child include increased knowledge of, positive 
attitudes toward, and regular practice of physical activity, healthy diet, and 
preventive health behaviors. Risk of adverse health outcomes associated with 
overweight and obesity may be reduced in your child. Additional health benefits 
may extend to teachers, school staff, and families involved in the study. All of the 
schools involved will benefit from being role models to address childhood 
obesity. 
 
ALTERNATIVE(S) TO PARTICIPATION  
No action will be taken against you, your child, or your child’s school if you 
choose not to participate in the study. This is not a treatment study.  Your 
alternative is not to participate in this study. 
 
VOLUNTARY PARTICIPATION AND WITHDRAWAL 
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Participation of your child in this study is voluntary.  You may refuse your child’s 
participation in the study or you may stop your child’s participation at any time 
without the loss of the care benefits to which you are entitled. However, you will be 
expected to follow the instructions provided by the research staff to ensure your 
safety.   
 
REASONS FOR REMOVAL FROM STUDY 
Your child may be required to stop participation before the end of the study for 
any of the following reasons: 
a) A change in his/her medical condition; 
b) Discontinuation of all or part of the study; or 
c) Other reasons, including new information available to the investigator or 
harmful reactions experienced by your child or other participants in this 
study. 
 
If your child leaves the study before the final regularly scheduled visit, the 
principal investigator may ask your child to make a final visit for some of the 
end-of-study procedures. 
 
PAYMENT FOR PARTICIPATION 
There will be no financial compensation offered for your child’s participation in 
this study. 
 
RESPONSIBILITY FOR COSTS 
You will not be responsible for any costs associated with the study. 
 
COMPENSATION FOR RESEARCH RELATED INJURY 
If your child is injured or has an adverse reaction, you should contact the school 
nurse and the child’s health care provider (family physician, pediatrician, etc.). 
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CONFIDENTIALITY AND PRIVACY 
 
Health Information that will be collected: 
The following personal health information about your child will be collected 
and used during the research study and will not be given out to others: 
 Month and year of birth 
 Height, body weight, and waist circumference 
 Information learned during surveys and questionnaires 
 Fitness assessment information 
 Nutrition information 
 
Who will see and use your health information within Drexel University: 
The research study investigator and other authorized individuals involved in the 
research study at Drexel University College of Nursing and Health Professions 
or Drexel University will see your health information and may give out your 
health information during the research study. These include the research 
investigator and the research staff, the Institutional Ieview Board and their staff, 
legal counsel, research office and compliance staff, officers of the organization 
and other people who need to see the information to conduct the research study 
or make sure it is being done properly. After being de-identified, your child’s 
health information may be disclosed or transmitted electronically. 
 
Who else may see and use your health information: 
Other persons and organizations outside of Drexel University College of Nursing 
and Health Professions or Drexel University may see and use your health 
information during this research study.  These include: 
 The sponsor of this research study and persons who the sponsor may hire 
to work on the research study. 
 The Western Institutional Review Board® (WIRB®) WIRB is a group of 
people who perform independent review of research as required by 
regulations. 
 
Why your child’s health information will be used and given out: 
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Your child’s health information will be used and given out to carry out the 
research study and to evaluate the results of the study.   
 
Your child’s information may also be used to meet the reporting requirements of 
governmental agencies. 
 
If you do not want to give authorization (permission) to use your health 
information:  
You do not have to give your authorization to use or give out your child’s health 
information.  However, if you do not give authorization, your child cannot 
participate in this research study. 
 
How to cancel your authorization: 
At any time you may cancel your authorization to allow your child’s health 
information to be used or given out by sending a written notice to the Office of 
Regulatory Research Compliance, 1601 Cherry Street, 3 Parkway Building, Mail 
Stop 10-444, Philadelphia, Pennsylvania, 19102.  If your child leaves this research 
study, no new health information about your child will be gathered after you 
leave.  However, information gathered before that date may be used or given out 
if it is needed for the research study or any follow-up. 
When your authorization ends: 
Your authorization to use and give out your child’s health information will 
continue until you withdraw or cancel your authorization for your child to 
participate in this study. 
 
Your authorization to use and give out your child’s health information will end 
when the research study is finished. 
After the research study is finished, your child’s health information will be 
maintained in a research database. Drexel University College of Nursing and 
Health Professions or Drexel University will not re-use or re-disclose the health 
information in this database for other purposes unless you give written 
authorization to do so. However, the Drexel University Institutional Review 
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Board may permit other researchers to see and use your health information 
under adequate privacy safeguards. 
 
You right to inspect your research records: 
The investigator does not have to release this research information to you if it is 
not part of your child’s medical record. 
 
Information about a Certificate of Confidentiality for this research: 
Stella L. Volpe, PhD, RD, has received a Certificate of Confidentiality from the 
government that will help protect the privacy of research participants. The 
certificate protects against the involuntary release of information about 
participants collected during the course of this research. The researchers 
involved in this study cannot be forced to disclose any information collected in 
this study in any legal proceedings. 
 
However, you may choose to voluntarily disclose the protected information and 
this certificate does not prohibit such voluntary disclosure. Furthermore, the 
parties listed in the Confidentiality/Authorization section of this consent form 
may review our records under limited circumstances and this certificate does not 
prohibit such disclosure. 
 
NEW INFORMATION 
If new information becomes known that will affect you or might change your 
decision to allow your child to be in this study, you will be informed by the 
investigator. 
 
QUESTIONS 
If you have any questions about this study or your child’s participation in this 
study, or if at any time you feel you have experienced a research-related injury, 
contact: Dr. Stella Volpe at telephone number: 215-762-7014. 
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If you have questions about your rights as a research subject, you may contact: 
 Western Institutional Review Board® (WIRB®) 
 3535 Seventh Avenue, SW 
 Olympia, Washington 98502 
 Telephone:  1-800-562-4789 
WIRB is a group of people who perform independent review of research. 
You may also contact the Drexel University Office of Regulatory Research 
Compliance at 215-255-7857. 
 
CONSENT 
Please check the box only if you do NOT want your child to take part in the 
study. If you check the box ''no'' below, please sign this form and return it to 
your child’s school within one week. If you do not sign this document, you are 
consenting to your child taking part in this research study. You are therefore 
granting permission for your child to participate in the Healthy Futures Initiative 
intervention.  
 
□  NO. I do not want my student to take part in this study. 
By signing this consent form I have not waived any of the legal rights that I 
otherwise would have for my child to participate in a research study. 
 
Student’s Name (Printed): _____________________________   Grade: __________ 
Parent/Guardian Name (Printed):_______________________   Date: ___________ 
Parent/Guardian Signature: ___________________________    Date: ___________ 
Parent/Guardian Phone Number: ____________________________________ 
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Investigator or Individual Obtaining this Consent/Permission:   
   
 
_______________________________________________  _______________ 
Name (Printed)        Date:  
   
 
_______________________________________________  _______________ 
Name (Signature)        Date:  
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CONSENT SIGNATURE: 
Standard signatures 
 
List of Individuals Authorized to Obtain Consent / Permission, as specified on  
the protocol or by the IRB 
Name    Title   Day Phone #  24-Hour 
Phone 
 
Stella L. Volpe  Professor, Chair 215-762-7014  267-884-2487 
 
Dorothy Hanrahan  Graduate Student    610-308-9628 
 
Kristen Kochenour  Graduate Student    215-872-9654 
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APPENDIX C: PARENTAL CONSENT FORM FOR LEVEL 1 SCHOOLS 
 
 
 
 
Drexel University College of Nursing and Health Professions 
RESEARCH SUBJECT INFORMATION AND CONSENT FORM 
 
TITLE: Healthy Futures Initiative: Reducing Childhood Obesity through Eating Right, 
Getting Fit, and Staying Well in the School Setting ~ Level 1 Schools 
 
PROTOCOL NO.: 1308002251 
 WIRB® Protocol #  
 Institution Tracking # 
 
SPONSOR: The Independence Blue Cross Foundation  
 
INVESTIGATOR: Stella Lucia Volpe, PhD, RD, FACSM 
 
SITE(S): Global Leadership Academy Charter School, Assumption BVM School, 
Park Lane Elementary School, The William H. Ziegler Elementary School, Ralph 
Waldo Emerson Elementary School, St. Agnes Catholic School, Drexel Neumann 
Academy, St. Joseph the Protector School, Jenkintown Elementary School, F. 
Amedee Bregy Elementary School, Stetser Elementary School, Media Elementary 
School, St. Elizabeth's Parish School, Bell Ave Elementary School, St. Martin de 
Porres Catholic School, LaSalle Academy, St. Francis of Assisi Parish, Abraham 
Lincoln Elementary School, William M. Meredith School, Sacred Heart Catholic 
School, William B. Evans Elementary, Hatfield Elementary School, SouthWest 
Leadership Academy Charter School    
  
STUDY-RELATED 
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PHONE NUMBERS:  215-762-7014 
 
This is a long and important document. This is a waiver or alteration of the 
consent process. By receiving and reading this document, you are consenting to 
your child participating in this three-year research study. Please check the box at 
the end of this document only if you do NOT want your child to take part in the 
study. If you check the box ''no'' below, then sign this form and return it to the 
school within one week. If your child's teacher or principal cannot answer your 
questions about the survey, please call Dr. Stella Volpe, Drexel University at: 215-
762-7014. 
 
You will also be authorizing Drexel University and its researchers to collect and 
share information about you.  The research procedures are described in this 
document. 
 
This consent form may contain words that you do not understand.  Please ask the 
study staff to explain any words or information that you do not clearly understand.  
You may take home an unsigned copy of this consent form to think about or 
discuss with family or friends before making your decision. 
 
SUMMARY 
Your school is taking part in the Healthy Futures Initiative, a three-year program 
designed to approach three key areas for children’s health and wellness: 
nutrition, fitness and preventive health. This study is a research project 
sponsored by the Independence Blue Cross Foundation. Data collection will 
include a survey that asks about your children’s and your health behaviors. The 
survey will ask about nutrition, physical activity, and preventive health. In 
addition, data on your child’s height, body weight, and waist circumference will 
be collected, with confidentiality preserved. Your child will be asked to fill out a 
survey about his/her physical activity and eating habits in the fall and spring of 
each school year. The survey will take about 30 minutes for your child to 
complete. Doing this pencil and paper survey will cause little or no risk to your 
child. The only potential risk is that some children might find the questions to be 
sensitive. The survey has been designed to protect your child’s privacy. Your 
child will not put his or her name on the survey or response page. No school or 
child will ever be mentioned by name in the report of the results. Your child will 
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get no benefit right away from completing the survey. The results of this study 
will help your child, other children, your family, and your community in the 
future. We would like all selected children to take part in the survey, but the 
survey is voluntary. No action will be taken against you, your child, or your 
child’s school if you choose for your child not to participate in the survey. Your 
child may skip any question he/she does not wish to answer. In addition, your 
child may stop taking the survey at any point without penalty. If you would like 
to see the survey, a copy is available from Drexel University. You can contact Dr. 
Stella Volpe if you would like to see a copy of the survey. 
 
Your child may be asked to participate in focus groups that are directly related to 
their nutritional habits. Professional facilitators from Villanova University will 
lead these focus groups. 
 
More detailed information about this study is in this consent form.  Please read it 
carefully. 
 
INTRODUCTION 
This research study is sponsored by The Independence Blue Cross Foundation. 
Drexel University’s role in this study is as an overseer of the study protocol and 
program evaluator.  
PURPOSE OF THE STUDY 
The composite intervention to be evaluated by this study uses a three-pronged 
approach related to nutrition, physical activity, and preventive health. The 
objective of the Healthy Futures Initiative is to evaluate the combined effect of 
the three-pronged intervention.  
 
PROCEDURES 
The following tests and procedures will be done at some or all of the study 
visits: 
 Baseline Measurements including height, body weight and waist 
circumference will be collected three times a year for three years. 
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The intervention procedures listed below are experimental and are for research 
purposes: 
 
Get Fit: The partner Fit Essentials will offer a program for students both during 
and outside of school to increase physical activity. The Level 1 schools will 
receive one fitness period monthly (up to 45 minutes, in addition to any 
current physical education classes), as well as one take-away fitness 
assignment to complete outside of school.  
In addition, partnership with the Philadelphia Union Soccer Team will enable 
your child to participate in coach/player visits to schools with an inflatable 
soccer field and engage in soccer clinics/fun stations. Your child’s school will 
receive one visit, one time per year from the Philadelphia Union.   
Eat Right: Greener Partners will provide Seed to Snack (S2S) and Farm Explorer (FE) 
programs to increase knowledge and awareness of healthy food sources. The programs 
will include broad nutritional messages, cooking demonstrations and tastings of 
seasonal produce followed by an age-appropriate taste test. Each year, the Level 1 
schools will receive 4 classroom-based S2S lessons and one FE visit each year.. The FE 
visits include a 24-foot custom-built trailer that is equipped with garden beds and a 
mobile kitchen that travels to the intervention schools. The FE will provide a fun, 
hands-on curriculum about gardening and ecology, seasonal eating, and how to 
prepare simple, healthy recipes.  
 
Stay Well: Your child’s height, body weight and waist circumference will be 
measured three times per year by trained research assistants from Drexel 
University. Body mass index (BMI; kg/m2) will also be calculated.  
 
RISKS AND DISCOMFORTS/CONSTRAINTS 
This research involves no more than minimal risk to your child.  The selection of 
children who participate will be equitable, and there are adequate provisions to 
maintain the confidentiality of the data. In addition, a consent process has been 
developed and discloses that the activities involve research, which procedures 
will be performed, that participation is voluntary, and the name and contact 
information for the investigator. Potential risks to your child involve the usual 
risk of injury with physical activity.  
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UNFORESEEN RISKS 
There may be side effects that are unknown at this time. Unexpected reactions, 
hazards, discomforts and inconveniences may occur in an unlikely event and 
may include serious injury or death. 
 
BENEFITS 
Potential benefits for your child include increased knowledge of, positive 
attitudes toward, and regular practice of physical activity, healthy diet, and 
preventive health behaviors. Risk of adverse health outcomes associated with 
overweight and obesity may be reduced in your child. Additional health benefits 
may extend to teachers, school staff, and families involved in the study. All of the 
schools involved will benefit from being role models to address childhood 
obesity. 
 
ALTERNATIVE(S) TO PARTICIPATION  
No action will be taken against you, your child, or your child’s school if you 
choose not to participate in the study. This is not a treatment study.  Your 
alternative is not to participate in this study. 
 
VOLUNTARY PARTICIPATION AND WITHDRAWAL 
Participation of your child in this study is voluntary.  You may refuse your child’s 
participation in the study or you may stop your child’s participation at any time 
without the loss of the care benefits to which you are entitled. However, you will be 
expected to follow the instructions provided by the research staff to ensure your 
safety.   
 
REASONS FOR REMOVAL FROM STUDY 
Your child may be required to stop participation before the end of the study for 
any of the following reasons: 
d) A change in his/her medical condition; 
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e) Discontinuation of all or part of the study; or 
f) Other reasons, including new information available to the investigator or 
harmful reactions experienced by your child or other participants in this 
study. 
 
If your child leaves the study before the final regularly scheduled visit, the 
principal investigator may ask your child to make a final visit for some of the 
end-of-study procedures. 
PAYMENT FOR PARTICIPATION 
There will be no financial compensation offered for your child’s participation in 
this study. 
 
RESPONSIBILITY FOR COSTS 
You will not be responsible for any costs associated with the study. 
 
COMPENSATION FOR RESEARCH RELATED INJURY 
If your child is injured or has an adverse reaction, you should contact the school 
nurse and the child’s health care provider (family physician, pediatrician, etc.). 
 
CONFIDENTIALITY AND PRIVACY 
Health Information that will be collected: 
The following personal health information about your child will be collected 
and used during the research study and will not be given out to others: 
 Month and year of birth 
 Height, body weight, and waist circumference 
 Information learned during surveys and questionnaires 
 Fitness assessment information 
 Nutrition information 
 
Who will see and use your health information within Drexel University: 
The research study investigator and other authorized individuals involved in the 
research study at Drexel University College of Nursing and Health Professions 
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or Drexel University will see your health information and may give out your 
health information during the research study. These include the research 
investigator and the research staff, the Institutional Ieview Board and their staff, 
legal counsel, research office and compliance staff, officers of the organization 
and other people who need to see the information to conduct the research study 
or make sure it is being done properly. After being de-identified, your child’s 
health information may be disclosed or transmitted electronically. 
 
Who else may see and use your health information: 
Other persons and organizations outside of Drexel University College of Nursing 
and Health Professions or Drexel University may see and use your health 
information during this research study.  These include: 
 The sponsor of this research study and persons who the sponsor may hire 
to work on the research study. 
 The Western Institutional Review Board® (WIRB®) WIRB is a group of 
people who perform independent review of research as required by 
regulations. 
 
 
Why your child’s health information will be used and given out: 
Your child’s health information will be used and given out to carry out the 
research study and to evaluate the results of the study.   
 
Your child’s information may also be used to meet the reporting requirements of 
governmental agencies. 
 
If you do not want to give authorization (permission) to use your health 
information:  
You do not have to give your authorization to use or give out your child’s health 
information.  However, if you do not give authorization, your child cannot 
participate in this research study. 
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How to cancel your authorization: 
At any time you may cancel your authorization to allow your child’s health 
information to be used or given out by sending a written notice to the Office of 
Regulatory Research Compliance, 1601 Cherry Street, 3 Parkway Building, Mail 
Stop 10-444, Philadelphia, Pennsylvania, 19102.  If your child leaves this research 
study, no new health information about your child will be gathered after you 
leave.  However, information gathered before that date may be used or given out 
if it is needed for the research study or any follow-up. 
 
When your authorization ends: 
Your authorization to use and give out your child’s health information will 
continue until you withdraw or cancel your authorization for your child to 
participate in this study. 
 
Your authorization to use and give out your child’s health information will end 
when the research study is finished. 
After the research study is finished, your child’s health information will be 
maintained in a research database. Drexel University College of Nursing and 
Health Professions or Drexel University will not re-use or re-disclose the health 
information in this database for other purposes unless you give written 
authorization to do so. However, the Drexel University Institutional Review 
Board may permit other researchers to see and use your health information 
under adequate privacy safeguards. 
 
You right to inspect your research records: 
The investigator does not have to release this research information to you if it is 
not part of your child’s medical record. 
 
Information about a Certificate of Confidentiality for this research: 
Stella L. Volpe, PhD, RD, has received a Certificate of Confidentiality from the 
government that will help protect the privacy of research participants. The 
certificate protects against the involuntary release of information about 
176 
 
  
participants collected during the course of this research. The researchers 
involved in this study cannot be forced to disclose any information collected in 
this study in any legal proceedings. 
 
However, you may choose to voluntarily disclose the protected information and 
this certificate does not prohibit such voluntary disclosure. Furthermore, the 
parties listed in the Confidentiality/Authorization section of this consent form 
may review our records under limited circumstances and this certificate does not 
prohibit such disclosure. 
 
NEW INFORMATION 
If new information becomes known that will affect you or might change your 
decision to allow your child to be in this study, you will be informed by the 
investigator. 
 
QUESTIONS 
If you have any questions about this study or your child’s participation in this 
study, or if at any time you feel you have experienced a research-related injury, 
contact: Dr. Stella Volpe at telephone number: 215-762-7014. 
 
If you have questions about your rights as a research subject, you may contact: 
 Western Institutional Review Board® (WIRB®) 
 3535 Seventh Avenue, SW 
 Olympia, Washington 98502 
 Telephone:  1-800-562-4789 
WIRB is a group of people who perform independent review of research. 
You may also contact the Drexel University Office of Regulatory Research 
Compliance at 215-255-7857. 
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CONSENT 
Please check the box only if you do NOT want your child to take part in the 
study. If you check the box ''no'' below, please sign this form and return it to 
your child’s school within one week. If you do not sign this document, you are 
consenting to your child taking part in this research study. You are therefore 
granting permission for your child to participate in the Healthy Futures Initiative 
intervention.  
 
□  NO. I do not want my student to take part in this study. 
By signing this consent form I have not waived any of the legal rights that I 
otherwise would have for my child to participate in a research study. 
 
Student’s Name (Printed): ____________________________    Grade: __________ 
Parent/Guardian Name (Printed):________________________   Date: ___________ 
Parent/Guardian Signature: ___________________________    Date: ___________ 
Parent/Guardian Phone Number: ____________________________________ 
 
 
Investigator or Individual Obtaining this Consent/Permission:   
   
 
_______________________________________________  _______________ 
Name (Printed)        Date:  
   
 
_______________________________________________  _______________ 
Name (Signature)        Date:  
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CONSENT SIGNATURE: 
Standard signatures 
 
List of Individuals Authorized to Obtain Consent / Permission, as specified on  
the protocol or by the IRB 
Name    Title   Day Phone #  24-Hour 
Phone 
 
Stella L. Volpe  Professor, Chair 215-762-7014  267-884-2487 
 
Dorothy Hanrahan  Graduate Student    610-308-9628 
 
Kristen Kochenour  Graduate Student    215-872-9654 
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APPENDIX D: PARENTAL CONSENT FORM FOR CONTROL SCHOOLS 
 
 
 
 
 
Drexel University College of Nursing and Health Professions 
RESEARCH SUBJECT INFORMATION AND CONSENT FORM 
 
TITLE: Healthy Futures Initiative: Reducing Childhood Obesity through Eating Right, 
Getting Fit, and Staying Well in the School Setting ~ Control Schools 
 
PROTOCOL NO.: 1308002251 
 WIRB® Protocol #  
 Institution Tracking # 
 
SPONSOR: The Independence Blue Cross Foundation  
 
INVESTIGATOR: Stella Lucia Volpe, PhD, RD, FACSM 
 
SITE(S): Global Leadership Academy Charter School, Assumption BVM School, 
Park Lane Elementary School, The William H. Ziegler Elementary School, Ralph 
Waldo Emerson Elementary School, St. Agnes Catholic School, Drexel Neumann 
Academy, St. Joseph the Protector School, Jenkintown Elementary School, F. 
Amedee Bregy Elementary School, Stetser Elementary School, Media Elementary 
School, St. Elizabeth's Parish School, Bell Ave Elementary School, St. Martin de 
Porres Catholic School, LaSalle Academy, St. Francis of Assisi Parish, Abraham 
Lincoln Elementary School, William M. Meredith School, Sacred Heart Catholic 
School, William B. Evans Elementary, Hatfield Elementary School, SouthWest 
Leadership Academy Charter School 
  
STUDY-RELATED 
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PHONE NUMBERS:  215-762-7014 
 
This is a long and important document. This is a waiver or alteration of the 
consent process. By receiving and reading this document, you are consenting to 
your child participating in this 3-year research study. Please check the box at the 
end of this document only if you do NOT want your child to take part in the 
study. If you check the box ''no'' below, then sign this form and return it to the 
school within one week. If your child's teacher or principal cannot answer your 
questions about the survey, please call Dr. Stella Volpe, Drexel University at: 215-
762-7014. 
 
You will also be authorizing Drexel University and its researchers to collect and 
share information about you.  The research procedures are described in this 
document. 
 
 
SUMMARY 
Your school is taking part in the Healthy Futures Initiative, a three-year program 
designed to approach three key areas for children’s health and wellness: 
nutrition, fitness and preventive health. This study is a research project 
sponsored by the Independence Blue Cross Foundation. Data collection will 
include a survey that asks about your children’s and your health behaviors. The 
survey will ask about nutrition, physical activity, and preventive health. In 
addition, data on your child’s height, body weight, and waist circumference will 
be collected, with confidentiality preserved. Your child will be asked to fill out a 
survey about his/her physical activity and eating habits in the fall and spring of 
each school year. The survey will take about 30 minutes for your child to 
complete. Doing this pencil and paper survey will cause little or no risk to your 
child. The only potential risk is that some children might find the questions to be 
sensitive. The survey has been designed to protect your child’s privacy. Your 
child will not put his or her name on the survey or response page. No school or 
child will ever be mentioned by name in the report of the results. Your child will 
get no benefit right away from completing the survey. The results of this study 
will help your child, other children, your family, and your community in the 
future. We would like all selected children to take part in the survey, but the 
survey is voluntary. No action will be taken against you, your child, or your 
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child’s school if you choose for your child not to participate in the survey. Your 
child may skip any question he/she does not wish to answer. In addition, your 
child may stop taking the survey at any point without penalty. If you would like 
to see the survey, a copy is available from Drexel University. You can contact Dr. 
Stella Volpe if you would like to see a copy of the survey. 
 
Your child may be asked to participate in focus groups that are directly related to 
their nutritional habits. Professional facilitators from Villanova University will 
lead these focus groups. 
 
More detailed information about this study is in this consent form.  Please read it 
carefully. 
 
INTRODUCTION 
This research study is sponsored by The Independence Blue Cross Foundation. 
Drexel University’s role in this study is as an overseer of the study protocol and 
program evaluator.  
 
PURPOSE OF THE STUDY 
The composite intervention to be evaluated by this study uses a three-pronged 
approach related to nutrition, physical activity, and preventive health. The 
objective of the Healthy Futures Initiative is to evaluate the combined effect of 
the three-pronged intervention.  
 
PROCEDURES 
The following tests and procedures will be done at some or all of the study visits: 
 Baseline Measurements including height, body weight and waist 
circumference will be collected three times a year for three years. 
 
RISKS AND DISCOMFORTS/CONSTRAINTS 
This research involves no more than minimal risk to your child.  The selection of 
children who participate will be equitable, and there are adequate provisions to 
maintain the confidentiality of the data. In addition, a consent process has been 
developed and discloses that the activities involve research, which procedures 
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will be performed, that participation is voluntary, and the name and contact 
information for the investigator. Potential risks to your child involve the usual 
risk of injury with physical activity.  
 
UNFORESEEN RISKS 
There may be side effects that are unknown at this time. Unexpected reactions, 
hazards, discomforts and inconveniences may occur in an unlikely event and 
may include serious injury or death. 
 
BENEFITS 
Potential benefits for your child include increased knowledge of, positive 
attitudes toward, and regular practice of physical activity, healthy diet, and 
preventive health behaviors. Risk of adverse health outcomes associated with 
overweight and obesity may be reduced in your child. Additional health benefits 
may extend to teachers, school staff, and families involved in the study. All of the 
schools involved will benefit from being role models to address childhood 
obesity. 
 
ALTERNATIVE(S) TO PARTICIPATION  
No action will be taken against you, your child, or your child’s school if you 
choose not to participate in the study. This is not a treatment study.  Your 
alternative is not to participate in this study. 
 
VOLUNTARY PARTICIPATION AND WITHDRAWAL 
Participation of your child in this study is voluntary.  You may refuse your child’s 
participation in the study or you may stop your child’s participation at any time 
without the loss of the care benefits to which you are entitled. However, you will be 
expected to follow the instructions provided by the research staff to ensure your 
safety.   
 
REASONS FOR REMOVAL FROM STUDY 
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Your child may be required to stop participation before the end of the study for 
any of the following reasons: 
a) A change in his/her medical condition; 
b) Discontinuation of all or part of the study; or 
c) Other reasons, including new information available to the investigator or 
harmful reactions experienced by your child or other participants in this 
study. 
 
If your child leaves the study before the final regularly scheduled visit, the 
principal investigator may ask your child to make a final visit for some of the 
end-of-study procedures. 
 
PAYMENT FOR PARTICIPATION 
There will be no financial compensation offered for your child’s participation in 
this study. 
 
RESPONSIBILITY FOR COSTS 
You will not be responsible for any costs associated with the study. 
 
COMPENSATION FOR RESEARCH RELATED INJURY 
If you are injured or have an adverse reaction, you should contact the school 
nurse and the child’s health care provider (family physician, pediatrician, etc.). 
 
CONFIDENTIALITY AND PRIVACY 
Health Information that will be collected: 
The following personal health information about your child will be collected and 
used during the research study and will not be given out to others: 
 Month and year of birth 
 Height, body weight, and waist circumference 
 Information learned during surveys and questionnaires 
 Fitness assessment information 
 Nutrition information 
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Who will see and use your health information within Drexel University: 
The research study investigator and other authorized individuals involved in the 
research study at Drexel University College of Nursing and Health Professions 
or Drexel University will see your health information and may give out your 
health information during the research study. These include the research 
investigator and the research staff, the Institutional Ieview Board and their staff, 
legal counsel, research office and compliance staff, officers of the organization 
and other people who need to see the information to conduct the research study 
or make sure it is being done properly. After being de-identified, your child’s 
health information may be disclosed or transmitted electronically. 
 
Who else may see and use your health information: 
Other persons and organizations outside of Drexel University College of Nursing 
and Health Professions or Drexel University may see and use your health 
information during this research study.  These include: 
 The sponsor of this research study and persons who the sponsor may hire 
to work on the research study. 
 The Western Institutional Review Board® (WIRB®) WIRB is a group of 
people who perform independent review of research as required by 
regulations. 
 
Why your child’s health information will be used and given out: 
Your child’s health information will be used and given out to carry out the 
research study and to evaluate the results of the study.   
 
Your child’s information may also be used to meet the reporting requirements of 
governmental agencies. 
 
If you do not want to give authorization (permission) to use your health 
information:  
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You do not have to give your authorization to use or give out your child’s health 
information.  However, if you do not give authorization, your child cannot 
participate in this research study. 
 
How to cancel your authorization: 
At any time you may cancel your authorization to allow your child’s health 
information to be used or given out by sending a written notice to the Office of 
Regulatory Research Compliance, 1601 Cherry Street, 3 Parkway Building, Mail 
Stop 10-444, Philadelphia, Pennsylvania, 19102.  If your child leaves this research 
study, no new health information about your child will be gathered after you 
leave.  However, information gathered before that date may be used or given out 
if it is needed for the research study or any follow-up. 
 
When your authorization ends: 
Your authorization to use and give out your child’s health information will 
continue until you withdraw or cancel your authorization for your child to 
participate in this study. 
 
Your authorization to use and give out your child’s health information will end 
when the research study is finished. 
 
You right to inspect your research records: 
The investigator does not have to release this research information to you if it is 
not part of your child’s medical record. 
 
Information about a Certificate of Confidentiality for this research: 
Stella L. Volpe, PhD, RD, has received a Certificate of Confidentiality from the 
government that will help protect the privacy of research participants. The 
certificate protects against the involuntary release of information about 
participants collected during the course of this research. The researchers 
involved in this study cannot be forced to disclose any information collected in 
this study in any legal proceedings. 
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However, you may choose to voluntarily disclose the protected information and 
this certificate does not prohibit such voluntary disclosure. Furthermore, the 
parties listed in the Confidentiality/Authorization section of this consent form 
may review our records under limited circumstances and this certificate does not 
prohibit such disclosure. 
 
NEW INFORMATION 
If new information becomes known that will affect you or might change your 
decision to allow your child to be in this study, you will be informed by the 
investigator. 
 
QUESTIONS 
If you have any questions about this study or your child’s participation in this 
study or if at any time you feel you have experienced a research-related injury, 
contact: Dr. Stella Volpe at telephone number: 215-762-7014. 
 
If you have questions about your rights as a research subject, you may contact: 
 Western Institutional Review Board® (WIRB®) 
 3535 Seventh Avenue, SW 
 Olympia, Washington 98502 
 Telephone:  1-800-562-4789 
 
WIRB is a group of people who perform independent review of research. 
You may also contact the Drexel University Office of Regulatory Research 
Compliance at 215-255-7857. 
 
CONSENT 
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Please check the box only if you do NOT want your child to take part in the 
study. If you check the box ''no'' below, please sign this form and return it to 
your child’s school within one week. If you do not sign this document, you are 
consenting to your child taking part in this research study. You are therefore 
granting permission for your child to participate in the Healthy Futures Initiative 
intervention.  
 
□  NO. I do not want my student to take part in this study. 
By signing this consent form I have not waived any of the legal rights that I 
otherwise would have for my child to participate in a research study. 
 
Student’s Name (Printed): ______________________________ Grade: __________ 
Parent/Guardian Name (Printed):________________________ Date: ___________ 
Parent/Guardian Signature: ___________________________    Date: ___________ 
Parent/Guardian Phone Number: ____________________________________ 
 
Investigator or Individual Obtaining this Consent/Permission:   
   
 
_______________________________________________  _______________ 
Name (Printed)        Date:  
   
 
_______________________________________________  _______________ 
Name (Signature)        Date:  
    
 
CONSENT SIGNATURE: 
Standard signatures 
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List of Individuals Authorized to Obtain Consent / Permission, as specified on 
the protocol or by the IRB 
Name    Title   Day Phone #  24-Hour 
Phone 
 
Stella L. Volpe  Professor, Chair 215-762-7014  267-884-2487 
 
Dorothy Hanrahan  Graduate Student    610-308-9628 
 
Kristen Kochenour  Graduate Student    215-872-9654 
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APPENDIX E: ASSENT FORM FOR CHILDREN/MINORS IN CORE 
SCHOOLS 
 
 
 
 
 
DREXEL UNIVERSITY 
ASSENT FORM FOR CHILDREN/MINORS IN A RESEARCH STUDY 
CORE SCHOOLS 
 
You are being asked to participate in a research study. The goal of this study is to 
learn about healthy lifestyles. This study will take place during your 4th, 5th and 
6th grade years. The study will include three parts: 
  
 First, your body weight, height and waist will be measured three times a 
year by nurses from a local hospital.  
 Second, the study will deal with nutrition and healthy eating. Over the 
next three school years you will have six nutrition education classes each 
year from a local farm. They will teach you about healthy eating. They 
will also send you home with delicious recipes to try with your family.  
 A Farm Explorer truck will visit your school twice a year. They will show 
you how to grow your own fruits and vegetables. One to two times a 
week, and up to five times a week a family style lunch will be cooked in 
your school’s cafeteria.  
 You and your classmates will help set the table, serve lunch and try new 
foods together. An educator will visit your school each year in the fall. The 
educator will talk with some of you about your thoughts on food, fitness 
and health.  
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 The third part of the study will focus on exercise. You will enjoy new 
sports and play new games once a week. This will help you become 
stronger and more flexible. You will also take home fun exercise ideas that 
you can do with your friends and family.  
 Finally, you will receive two visits from a local professional soccer team. 
Players will bring an inflatable soccer field and teach you different soccer 
skills. At the beginning and end of each school year you will be asked 
simple questions about health, nutrition and exercise.  
 The questions we will ask are only about what you think. There is no right 
or wrong answers because it is not a test. The information from this study 
will be kept private.  
 
  
191 
 
  
Your name will not be included in any reports written about the study. You can 
ask questions about this study at any time. If you decide at any point not to 
finish, 
you can ask to stop. 
 
Child’s Assent:  I have been told about the study and know why it is being done 
and what to do.  I also know that I do not have to do it if I do not want to.  If I 
have questions, I can ask my teacher.  I can stop at any time. 
 
My parents/guardians know that I am being asked to be in this study. 
 
____________________________________________                   ______________ 
Child’s Printed Name       Date 
 
____________________________________________                    ______________ 
Child’s Signature        Date 
 
 
_____________________________________________         ________________ 
Investigator or Individual Obtaining this Assent – Printed Name Date 
 
_____________________________________________         ________________ 
Investigator or Individual Obtaining this Assent - Signature  Date 
 
List of Individuals Authorized to Obtain Assent: 
Name   Title         Day Phone # 24 Hr. Phone # 
Stella L. Volpe  Principal Investigator    215-762-7014  267-884-2487  
Dorothy Hanrahan  Research Assistant       610-308-9628  610-308-9628 
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Kristen Kochenour  Research Assistant         215-872-9654 215-872-9654 
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APPENDIX F: ASSENT FORM FOR CHILDREN/MINORS IN LEVEL 1 
SCHOOLS 
 
 
 
 
 
DREXEL UNIVERSITY 
ASSENT FORM FOR CHILDREN/MINORS IN A RESEARCH STUDY 
LEVEL 1 SCHOOLS 
 
You are being asked to participate in a research study. The goal of this study is to 
learn about healthy lifestyles. This study will take place during your 4th, 5th and 
6th grade years. The study will include three parts:  
  
 First, weight, height and waist will be measured three times a year.  
 Second, the study will deal with nutrition and healthy eating. Over the 
next three school years you will have four nutrition education classes each 
year from a local farm. They will teach you about healthy eating. They 
will also send you home with delicious recipes to try with your family.  
 A Farm Explorer truck will visit your school once a year. They will show 
you how to grow your own fruits and vegetables.  
 The third part of the study will focus on exercise. You will enjoy new 
sports and play new games once a month. This will help you become 
stronger and more flexible. You will also take home fun exercise ideas that 
you can do with your friends and family.  
 Finally, you will receive one visit from a local professional soccer team. 
Players will bring an inflatable soccer field and teach you different soccer 
skills. At the beginning and end of each school year you will be asked 
simple questions about health, nutrition and exercise. The questions we 
will ask are only about what you think. There is no right or wrong 
answers because it is not a test.  
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The information from this study will be kept private. Your name will not be 
included in any reports written about the study. You can ask questions about this 
study at any time. If you decide at any point not to finish, you can ask us to stop. 
 
Child’s Assent:  I have been told about the study and know why it is being done 
and what to do.  I also know that I do not have to do it if I do not want to.  If I 
have questions, I can ask my teacher.  I can stop at any time. 
 
My parents/guardians know that I am being asked to be in this study. 
 
____________________________________________                   ______________ 
Child’s Printed Name       Date 
 
____________________________________________                      ______________ 
Child’s Signature        Date 
 
 
_____________________________________________     ________________ 
Investigator or Individual Obtaining this Assent – Printed Name Date 
 
_____________________________________________   ________________ 
Investigator or Individual Obtaining this Assent - Signature  Date 
 
List of Individuals Authorized to Obtain Assent: 
Name   Title         Day Phone # 24 Hr. Phone # 
Stella L. Volpe  Principal Investigator    215-762-7014  267-884-2487  
Dorothy Hanrahan  Research Assistant       610-308-9628  610-308-9628 
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Kristen Kochenour  Research Assistant         215-872-9654 215-872-9654 
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APPENDIX G: ASSENT FORM FOR CHILDREN/MINORS IN CONTROL 
SCHOOLS 
 
 
 
 
 
DREXEL UNIVERSITY 
ASSENT FORM FOR CHILDREN/MINORS IN A RESEARCH STUDY 
CONTROL SCHOOLS 
 
You are being asked to participate in a research study. The goal of this study is to 
learn about healthy lifestyles. This study will take place during your 4th, 5th and 
6th grade years. Your weight, height and waist will be measured three times a 
year.  
 
At the beginning and end of each school year you will be asked simple questions 
about health, nutrition and exercise. The questions we will ask are only about 
what you think. There is no right or wrong answers because it is not a test. The 
information from this study will be kept private. Your name will not be included 
in any reports written about the study.  
 
You can ask questions about this study at any time. If you decide at any point not 
to finish, you can ask us to stop. 
 
Child’s Assent:  I have been told about the study and know why it is being done 
and what to do.  I also know that I do not have to do it if I do not want to.  If I 
have questions, I can ask my teacher.  I can stop at any time. 
 
My parents/guardians know that I am being asked to be in this study. 
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____________________________________________                      ______________ 
Child’s Printed Name       Date 
 
____________________________________________                      ______________ 
Child’s Signature        Date 
  
 
_____________________________________________      ________________ 
Investigator or Individual Obtaining this Assent – Printed Name Date 
 
_____________________________________________  ________________ 
Investigator or Individual Obtaining this Assent - Signature  Date 
 
List of Individuals Authorized to Obtain Assent: 
Name   Title         Day Phone # 24 Hr. Phone # 
Stella L. Volpe  Principal Investigator    215-762-7014  267-884-2487  
Dorothy Hanrahan  Research Assistant       610-308-9628  610-308-9628 
Kristen Kochenour  Research Assistant         215-872-9654 215-872-9654 
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APPENDIX H: LETTERS OF AGREEMENT FROM PARTNERS 
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APPENDIX I: GREENER PARTNERS SAMPLE 
 
 
 
LOCALLY GROWN POTATOES TASTE TEST 
 
Did you make last month’s snack at home?   
YES ____ NO ____ 
 
Potato  #1 
 
1. Have you seen this vegetable before?  YES ____ NO 
____ 
 
2. Do you like how it tastes?  (circle one) 
 
Like!                  Sort of…             Don’t Like  
    
 
    
    
 
3. Would you try it again?  YES ___  NO ___ 
 
 
Descriptive 
Words 
 
_____________ 
 
 
_____________ 
 
 
_____________ 
 
Name:  
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Potato  #2 
1. Have you seen this vegetable before?  YES ____ NO 
____ 
 
2. Do you like how it tastes?  (circle one) 
 
Like!                  Sort of…             Don’t Like  
    
 
    
    
 
3. Would you try it again?  YES ___  NO ___ 
 
 
Descriptive 
Words 
 
_____________ 
 
 
_____________ 
 
 
_____________ 
 
Greener Partners to complete 
Date: 
Grade: 
School ID: 
Student ID: 
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Potato  #3 
 
1. Have you seen this vegetable before?  YES ____ NO 
____ 
 
2. Do you like how it tastes?  (circle one) 
 
Like!                  Sort of…             Don’t Like  
 
 
    
    
 
3. Would you try it again?  YES ___  NO ___ 
 
 
Descriptive 
Words 
 
_____________ 
 
 
_____________ 
 
 
_____________ 
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Snack Tasting 
1. Have you eaten this snack before?  YES ____ NO 
____ 
 
2. Do you like how it tastes?  (circle one) 
 
Like!                  Sort of…             Don’t Like  
 
 
    
    
 
3. Would you try it again?  YES ___  NO ___ 
 
 
Descriptive 
Words 
 
_____________ 
 
 
_____________ 
 
 
_____________ 
 
Comments 
 
_____________________________________________________________ 
 
_____________________________________________________________ 
 
_____________________________________________________________  
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APPENDIX J: GREENER PARTNERS SEED TO SNACK® (S2S) LESSONS 
 
 
 
 
 
Seed to Snack® 
Seed to Snack® brings the farm into the classroom and gives kids hands-on 
experiences with seasonal food.   
Students sample local fruits and vegetables – many from our farms – while 
exploring topics like plant growth, agricultural systems, and nutrition. Each 
lesson ends with a healthy snack, making classes fun and tasty.  A celebration of 
nature's bounty, Seed to Snack® shows how a deeper relationship to food, where 
and how it is grown, and how to incorporate it into a healthy diet can help youth 
make the link between the food they eat and their personal wellness.  
2012-2013 Seasonal Curriculum Guide 
All lessons meet the PA Academic Standards for science 3.1.3.A1 and 3.1.3.A3, 
ecology 4.1.3.D, 4.4.3.C, 4.4.3.B, 4.4.3.C and 4.5.3.A, and health, safety, and 
physical education10.1.3C.  
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Learning Objective Activity Recipe 
October 
 Excite students about 
our local farm and the 
concept of seasonal 
food 
 Explore local foods 
grown in October 
 
 Introduce Hillside 
Farm – where it is and 
what grows there 
 Taste test:  Greens  
Identify and analyze 
spinach, arugula or 
collards & lettuces  
 Make a salad and quick 
dressing 
 
Maple balsamic 
vinaigrette: olive oil, 
balsamic vinegar, maple 
syrup, mustard, garlic, 
sea salt 
November 
 Explore local foods 
grown in November 
 Identify 6 plant parts 
and their role in plant 
life  
 Understand what 
nutrients are 
 Discuss plant parts, 
focusing on root 
vegetables 
 Taste Test: Potatoes 
Identify and analyze 
sweet, russet, and 
purple potatoes 
 Connect minerals & 
vitamins to wellness 
 Make sweet potato dip 
Sweet potato dip: sweet 
potatoes, maple syrup, 
cinnamon, apples 
December 
 Explore local foods 
grown in December, 
like edible flowers 
(broccoli and 
cauliflower) 
 Understand how the 
seasons affect local 
farms 
 Introduce idea of 
nutrient density 
 Discuss the farm in 
winter and what grows 
in December 
 Taste Test:  Brassicas 
Identify and analyze 
cauliflower, broccoli, 
and kale 
 Discuss that different 
foods have different 
nutrient levels 
 Make kale popcorn 
Kale chip popcorn: 
popcorn, kale, olive oil, 
sea salt 
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January 
 Explore local foods 
eaten in January 
 Understand which 
fruits and vegetables 
keep throughout the 
winter and why 
 Introduce USDA My 
Plate 
 Give examples of hardy 
foods that stay fresh 
through winter 
 Taste Test: Winter 
squash 
Identify and analyze 
butternut, spaghetti, 
and acorn squash 
 Introduce My Plate goal 
of making half your 
plate fruits and 
vegetables  
 Make spaghetti squash 
spaghetti 
Spaghetti squash 
spaghetti: spaghetti 
squash, olive oil, sea 
salt, tomato sauce, 
parmesan cheese 
February   
 Explore local foods 
eaten in February 
 Understand how a 
seed grows 
 Understand that some 
vegetables have 
protein 
  
 Discuss how seeds grow 
and what they need to 
survive 
 Taste Test:  Legumes 
Identify and analyze 
peas, edamame, and 
chick pea 
 Explore what makes a 
healthy snack 
 Make hip dip 
Hip Dip:  edamame, 
cilantro, garlic, olive oil, 
lime juice, honey, sea 
salt 
March 
 Explore local foods 
grown in March 
 Understand what a 
root vegetable is, how 
it grows, and why it is 
nutritious 
 Understand that food 
variety helps us stay 
healthy 
 
 Discuss early spring on 
the farm 
 Review parts of a plant 
and different root 
vegetables 
 Taste Test:  Root 
vegetables Identify and 
analyze beets, carrots, 
and turnip/radishes 
 Review MyPlate and 
introduce eating a 
rainbow of foods 
 Make carrot salad 
Carrot salad:  carrot, 
lemon, olive oil, herbs, 
sea salt 
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April 
 Explore local foods 
grown in April 
 Understand how a 
plant grows and what 
an edible shoot is 
 Identify importance of 
being active  
 Discuss spring on the 
farm 
 Review plant parts and 
the role of shoots in 
plant life 
 Taste Test:  Asparagus, 
pea shoots, and alfafa 
sprouts 
 Explore how the group 
enjoys being active 
 Make asparagus and 
carrot sauté 
Asparagus and carrots 
with butter:  asparagus, 
butter (or olive oil), salt, 
pepper, fresh parsley or 
mint 
May 
 Explore local foods 
grown in May 
 Understand what a 
fruit is and how it 
creates seeds 
 Define a variety of 
healthy drinks 
 Discuss fruits and what 
is happening on the 
farm in early summer. 
 Taste Test:  Berries 
Identify and analyze 
raspberries, 
strawberries, and 
blueberries 
 Discuss student drink 
preferences and 
alternatives to sugary 
beverages 
 Make a green smoothie 
Green smoothies:  
frozen strawberries, 
blueberries, raspberries, 
yogurt, orange juice, 
bananas, spinach or 
other green 
June 
 Explore local foods 
grown in June.  
 Review the October 
greens lesson and 
explore if and how 
students’ taste 
preferences have 
changed. 
 Taste Test:  Spring 
greens 
Identify and analyze the 
tastes of spinach, 
arugula & various 
lettuces  
 Review key educational 
messages 
 Make a salad and a 
simple dressing 
Maple balsamic 
vinaigrette: olive oil, 
balsamic vinegar, 
maple syrup, mustard, 
garlic, sea salt 
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APPENDIX K: GREENER PARTNERS SEED TO SNACK® (S2S) EXAMPLE 
LESSON 
 
 
 
 
Seed to Snack:  Sweet Potatoes 
Seed to Snack is a farm-to-school educational program run by Greener Partners.   
Greener Partners is one of the Healthy Futures partners (an initiative sponsored 
by Independence Blue Cross Foundation).  Seed to Snack helps youth think 
about where food comes from, and lets them taste three seasonal foods.  Today 
your child sampled three potatoes and tried sweet potato dip with apples.  Many 
fruits and vegetables in Seed to Snack come from our farm in Media.  By using 
local produce to make delicious and healthy snacks, we hope students will get 
excited about trying new foods, and will eat more fruits and vegetables. 
 
Vegetable Facts 
Root vegetables love cooler weather, so fall is a good time to cook with roots 
such as potatoes, beets, turnips and rutabaga.  Try cutting root vegetables into 
chunks and roasting at 400 degrees with a bit of oil until tender.  All potatoes are 
rich in vitamin C, but each kind of potato has different nutrients.  Sweet potatoes 
are full of vitamin A, which supports eye health, and also minerals such as 
potassium.  Purple potatoes have antioxidants that protect our bodies from 
cancer.  Eating a variety of vegetables ensures that our bodies get all the vitamins 
and minerals we need to be our healthiest.  
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Sweet Potato Dip 
2 sweet potatoes 
1/3- ½ cup maple syrup 
1 tsp cinnamon 
1 tsp vanilla 
sprinkle of salt 
 
Preheat oven to 400.° Prick sweet potatoes with a fork, place on a baking sheet, 
and bake for 1-1.5 hours, until potatoes are soft.  Remove from oven, cool, and 
then scoop out 2 cups of the soft potato, leaving the skin behind.  Blend 
ingredients in a food processor or mash well with a fork.  Use fresh fall apples or 
crackers to dip.  Stores well in the refrigerator for 3-4 days. 
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APPENDIX L. SAMPLE LETTER TO PARENTS PROVIDED BY CORE 
SCHOOLS’ PRINCIPALS  
 
 
 
 
 
 
 
Healthy Futures Initiative 
Letter Describing VioScreen and email and mail addresses 
 
 
Dear Parent or Guardian, 
 
 
We are conducting an online food assessment called VioScreen for fourth grade 
students at 
[ name of school ] as part of the Healthy Futures Initiative 
project. This project is funded by the Independence Blue Cross Foundation. 
 
VioScreen is an online food assessment tool that you complete with your 
child.  Using food photos, you respond to a series of question about foods that 
your child normally eats. The online tool takes about 20- 30 minutes to 
complete.  After submitting it online, a one-page Personal Health and 
Nutrition Summary will be mailed to you.  A registered dietitian will review 
your child’s report and provide specific comments to improve your child’s 
health.  This custom report will be mailed to your home. 
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Each year, we will ask you to repeat this online food assessment tool with 
your child.  Your participation is very important to the Healthy Futures 
Initiative.  To participate, you must have access to a computer and have an 
email address. If you do not have an email address, we will make 
arrangements for you to use a computer at the school. 
 
Potential risks of participating in the VioScreen are minimal.  All 
information will be confidential. Participation is entirely voluntary and 
there will be no penalty for not participating.  Any information that is 
obtained in connection with this project will not be identified with a child as 
all responses will be kept anonymous. 
 
If you have any questions, please contact Rebecca Shenkman at 
rebecca.shenkman@villanova.edu or 610-519-5818.  If you have questions 
about your rights as human subjects, you may contact the Chair of the 
Institutional Review Board, Suzanne Smeltzer, at 
suzanne.smeltzer@villanova.edu and or 610-519- 6829. 
 
If you want to participate, please complete the information below and return it 
to your child’s teacher. Your completion and submission of the online 
VioScreen forms is an indication of your agreement to participate in this 
project. 
 
Please give your permission by signing the enclosed consent form and 
having your child return it to their teacher by date . Please keep this letter 
for your records. 
 
Sincerely, 
Rebecca Shenkman, MPH, RDN, LDN 
Program Manager, MacDonald Center for Obesity Prevention and 
Education  
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Healthy Futures Initiative VioScreen Food Assessment Tool 
 
 
 
 
This information will only be used for the VioScreen program.  All 
information is confidential. To participate in this program, please 
provide the following information: 
 
 
Student’s Name (Please print) 
 
 
Parent’s or Caregiver’s Name (Please print) 
 
 
Regular mailing address (Street – Apartment) 
 
 
Regular mailing address (City – State – Zip) 
 
 
Email address (Please print) 
 
 
Parents or Caregiver’s - Area code and phone number 
 
 Please check here if you do not have an email address but still want to participate 
in this program. We will call you to make other arrangements. 
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APPENDIX M: ONLINE NUTRITION ASSESSMENT (COPE) 
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APPENDIX N: PARENT NUTRITION REPORT (COPE) 
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APPENDIX O: BODY MASS PERCENTILE CHARTS FOR GIRLS AND BOYS 
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APPENDIX P: FIT ESSENTIALS STUDENT FITNESS PROGRAM 
 
 
 
 
Student Fitness Program 
By 
Fit Essentials 
 
 
Don Baxter, president and owner of Fit Essentials Inc, also a vendor for IBC, has 
developed a kid’s fitness curriculum for a pilot program sponsored by 
Independence Blue Cross. The purpose of this fitness program is to lower the 
risk of obesity by implementing a fitness program that will work to offset the 
lack of exercise many students around the country are not getting and to help 
students adopt a culture of healthy and consistent movement, otherwise known 
as exercise. 
 
Things to consider 
 
Reward system: All kids should receive a prize or special acknowledgement for 
their participation. Additionally those students who have met or exceeded 
expectations should receive additional rewards. Example categories could 
include: reward for most improved, most accomplished, level of family 
involvement, homework completed, etc. 
 
Pre/Post Assessment: A pre and post assessment measuring cardiovascular 
health, muscular strength, and balance and flexibility should be performed to 
measure progress. This will require 2 additional visits with volunteer assistance 
to assist in recording each student’s measurements. 
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Support System: Each child’s success will heavily rely on a support system that 
incorporates encouragement and reinforcement. Parent(s), guardian(s), teachers, 
principals, and faculty, must be a part of this process to foster students success. 
Prior to the implementation I strongly recommend involvement with the 
school’s PTA (parent teacher association), meeting with teachers during PD days 
(personal development days), class room visits, and/or making an 
announcement during assembly times or any other event that all kids (4th 
graders) are together. 
 
Follow up visits: For the purpose of acclimation, developing habits, and 
allowing time to meet measurable objectives; I recommend this program be 
not shorter than 90 days in duration. All the lessons should be completed 
within a 3 week time span. 
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APPENDIX Q: FIT ESSENTIALS LESSON PLAN 
 
 
 
 
Lesson Plan/ Module I: Strength Training 
 
Overview of strength training (10 minutes) 
 
• What is strength training? 
• Types of strength training 
• Benefits of strength training 
 
Warm-up Exercises (2 minutes) 
 
Alphabet Pushups with a Partner (10 minutes) 
 
Two children are in push up position across from each other about arms length 
apart. They are to high five each other using opposite hands while working 
their way through the ABC’s. To make it more difficult they can go through the 
alphabet backwards. 
 
High Five Sit ups (10 minutes) 
 
Two children interlock their legs in a sit up position. When signaled to begin 
they perform a sit-up and high five their partner with both hands counting by 
5’s. 
 
Balloon Touch Jump Squats (5 minutes) 
 
227 
 
  
A balloon is positioned at a certain height on the wall that the child can reach 
when jumping. Students are to jump from a squat position and touch the balloon 
as many times as they can until they become tired. 
Homework 
 
The homework lesson will cover strength training. (See attachment). The student 
must study and learn the definition, types, and benefits of strength training. 
Additionally they must perform 3 different strength training exercises three 
days per week. Parents or guardians must sign off on their strength training 
homework. Each time they perform their exercise routine they receive points. If 
their parent(s) or guardian(s) also participate, the student will receive bonus 
point 
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Lesson Plan/Module II: Cardiovascular Health 
 
Overview of Cardiovascular Health 
 
• What is cardiovascular activity? 
• Types of cardiovascular activity 
• Benefits of cardiovascular activity 
 
Team Jump Rope 
 
Students work together as a team to predict how many jumps they can 
complete as a team in a specified number of minutes. At the end, they add up 
their individual jumps for a team total and see how close they came to their 
prediction. 
 
The class is divided into groups of 3-5 students. Each student is given a specific 
number of minutes they will be jumping (times can vary based on skill level, 
time available, etc.). Prior to starting, each group should predict and record how 
many jumps they think they can complete in the allotted time. Each group will 
need a recording sheet (student names in one column and a place to record 
jumps beside their names), two jump ropes, two pencils, and a calculator 
(optional). 
 
Drop off Relay Runs 
 
Cones are placed on either side of the room. Each student is placed next to a 
cone along with 5 tennis balls. Once signaled to begin, students pick up a tennis 
ball, run to the other cone and drop off the tennis ball. Then they run back and 
pick up another tennis ball and repeat until all the tennis balls are at the 
opposite cone. The first to drop off all their balls wins. 
 
Homework 
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The homework lesson will cover cardiovascular activity. (See attached). They 
must study and learn the definition, types, and benefits of cardiovascular health. 
Additionally, they must perform three different cardiovascular exercises 3 days 
per week. Parents or guardians must sign off on their cardiovascular homework. 
Each time they perform their exercise routine they receive points. If their 
parent(s) or guardian(s) also participate, the student will receive bonus points.  
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Lesson Plan/Module III: Balance and Flexibility 
 
Overview of Balance and Flexibility 
 
• What is balance and flexibility? 
• Types of balance and flexibility 
• Benefits of balance and flexibility 
 
One Legged Stand 
 
Students are instructed to lift one foot off the floor and hold their balance on the 
opposite leg as long as they can without their other foot touching the floor or 
holding on to anything. To make the class more exciting students can touch 
certain parts of their body (i.e., nose, head, shoulders, knees, etc) while standing 
on one leg. 
 
Bean Bag Balance 
 
Each student is given a bean bag to place on the top of their head. When 
signaled they can walk around the room freely while trying to keep the beanbag 
on their heads. To make the exercise more exciting they will be instructed to 
perform various movements (i.e. skipping, walking in a straight line, hopping, 
walking backwards, etc.). 
 
Flexibility 
 
Each student will be instructed to perform upper and lower body static 
stretching. 
 
Homework 
 
The homework lesson will cover balance and flexibility. (See attached). They 
must study and learn the definition, types, and benefits of balance and 
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flexibility. Additionally they must perform several balancing and stretching 
exercises 3 days per week. Parents or guardians must sign off on their balance 
and flexibility homework. Each time they perform their exercise routine they 
will receive points. If their parent(s) or guardian(s) also participate, the student 
will receive bonus points. 
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APPENDIX R: PHILADELPHIA UNION SOCCER TEAM WAIVER OF 
LIABILITY FORM 
 
 
 
 
PHILADELPHIA UNION WAIVER OF LIABILITY 
 
 I, _________________________________________, hereby allow the children 
listed below to participate in physical activities, games and contests on _________, 
2013 at_______________________, Pennsylvania (the “Activities’) and, in 
consideration of their participation in the Activities and intending to be legally 
bound hereby, I do hereby represent and agree as follows: 
 
1. They are in sound physical condition, and they are physically able to 
participate in the Activities.  They have no pre-existing injuries or 
conditions, which present a risk of injury or aggravation by their 
participation in the Activities. 
 
2. I understand the Activities involve physical activity and exertion 
and that there is a risk of injury, including serious bodily injury or 
death, by their participation in the Activities. 
 
3. I assume and accept the risk of their participation in the Activities. 
 
4. I hereby waive, release and discharge all claims, damages, losses, 
actions and causes of action, which I, they or our family, estate, heirs, 
representatives, executors, administrators, successors and assigns now have or 
may hereafter have, against Keystone Sports & Entertainment LLC, Pennsylvania 
Professional Soccer LLC (d/b/a Philadelphia Union) (“Union”), F.C. Pennsylvania 
Stadium LLC, (d/b/a PPL Park), The Delaware County Chester Waterfront 
Industrial Development Authority, Major League Soccer, L.L.C., Soccer United 
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Marketing, LLC, the respective subsidiaries and affiliates of each of the foregoing 
entities, and all of their respective direct and indirect, past, present and future 
officers, directors, members, managers, shareholders,  partners, owners, agents, 
representatives, attorneys, employees, sponsors, licensees, contractors, successors 
and assigns (collectively, the “Union Organization”), which in any way arise out 
of their participation in the Activities, even if arising out of the negligence, 
whether active or passive, of the Union Organization or any hidden, latent or 
obvious defects in the facilities or equipment used. 
 
5. I agree that the Union Organization shall not be liable to them for 
personal injury, loss of their personal property or damages of any kind.  I 
understand that this Waiver of Liability is intended to be as broad and inclusive as 
permitted by the laws of the Commonwealth of Pennsylvania and agree that if any 
portion of this Waiver of Liability is invalid, the remainder will continue in full legal 
force and effect.  I further agree that any legal proceedings related to this Waiver of 
Liability shall take place in Delaware County, Pennsylvania. 
 
6. I grant the Union Organization permission to use their name, image, 
voice and likeness for any and all promotional or commercial purposes and/or in 
connection with any broadcast, photograph or other reproduction without further 
compensation. 
 
 I AM SIGNING THIS WAIVER VOLUNTARILY, OF MY OWN FREE 
WILL, AND WITH THE INTENT TO BE LEGALLY BOUND UNDER THE 
LAWS OF THE COMMONWEALTH OF PENNSYLVANIA.  BY SIGNING 
THIS, I UNDERSTAND THAT I AM AGREEING TO GIVE UP CERTAIN OF 
MY LEGAL RIGHTS. 
 
Parent/Guardian Signature: ___________________________________ 
Parent/Guardian Name (print):_________________________________ 
Date:  ______________________________  
Child’s Name: ___________________________________________   
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APPENDIX S: SURVEY ADMINISTRATOR INSTRUCTIONS 
 
Before you get to the Classroom: 
1. Make sure school personnel know you are coming 
2. Make sure you have the following materials: 
 ◊ Copy of Confidentiality Agreement 
 ◊ Copy of Survey Administrator Script 
 ◊ Poster to be available at front of class (or information to be written 
on board. 
 ◊ List of classes to be surveyed and their location. 
 ◊ List of any students whose parents did not provide consent. 
 ◊ Copy of classroom level information for each class sampled. 
 ◊ Sufficient copies of questionnaire and answer sheets for all sampled 
students. 
 ◊ Sheets of paper for students to use to cover their work. 
 ◊ Sufficient #2 pencils for each sampled student; let students keep 
pencils when they finish.  
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 ◊ Large boxes in which students can place their questionnaires and 
answer sheets. 
 ◊ Envelopes for questionnaires and completed answer sheets (two for 
each sampled class). 
 
Administering the Survey in the Classroom: 
1. Complete the Classroom-Level Information Form, including the number 
of students enrolled, number present, number not consented, number to 
take survey. 
2. Take attendance to ensure that only students with parental permission are 
given a questionnaire. 
3. Locate desks throughout the classroom so that students are unlikely to 
observe each other’s responses. 
4.  Do not allow students, teachers, or staff to talk or wander around the 
room while students are completing the survey. 
5. Encourage students to use the extra sheets of paper to cover their answer 
sheets as they work. 
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6. Read the instructions to the students. Remind the students of the 
importance of the survey, that completing the survey (or specific 
questions) is voluntary, that their responses are anonymous, and that their 
grade in the class will not be influenced by whether they complete the 
survey or specific questions. 
7. Remind the students not to place their name or school name on the 
questionnaire or answer sheet. 
8. Allow the students enough time to complete the survey without feeling 
rushed. About 30 minutes should be sufficient time to allow for survey 
completion. 
9. Ensure that only #2 pencils are used. 
10. Do not review questionnaires or answer sheets as the students are turning 
these in, even if this means you are accepting incomplete responses. Do 
not even appear to be looking at the answer sheets. Students must be 
confident that their privacy will be maintained and that their participation 
will remain anonymous. 
11. If absent students will receive the survey another time, establish 
procedures to ensure their privacy as well. Make sure these questionnaires 
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and answer sheets are placed with the others from that sampled 
classroom. 
12. After all students have returned their questionnaires and answer sheets, 
record on the Classroom-Level Information Form the number of students 
completing the survey. Compare this number to the number of enrolled 
students and non-consented students on the form; try to resolve any 
discrepancies. 
 
Returning the Questionnaires and Answer Sheets to {Insert contact name at school} 
1. Bundle the Classroom-Level Information Form and all questionnaires and 
answer sheets together. 
2. Make sure all classroom bundles are grouped together by school. 
3.  Return these by [due date] to [Survey coordinator] [specify how to return]. 
Sample Survey Administrator Script 
Step 1:  Verify that all students present have completed the appropriate 
permission/consent process required for this school and that any non-
participating students have an appropriate, alternate activity. 
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Step 2:  After students are seated, distribute (or ask teachers to distribute) 
pencils and sheets of blank paper. Do not distribute questionnaires or 
answer sheets. 
Step 3:  Introduce yourself and the survey to the class. 
 Good (morning/afternoon). I am (identify yourself). The (identify agency) 
is conducting this survey to increase the health of students and families in 
this school. I would like to thank you for participating.  
 Participating in this survey is voluntary. Your grade in this class will not 
be affected in any way, whether or not you answer the questions. 
However, only a limited number of students like you are participating in 
this study. This means that the answers you give are very important so 
that the results can be accurate. 
 This is not a test of you or of this school. To develop better health 
programs, teachers and other health professionals need to know 
something about the behaviors you practice. So, these questions have to 
do with your thoughts about, and your usual practice, related to diet, 
physical activity, and staying healthy.  
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Step 4:  Distribute the questionnaires and answer sheets. Emphasize 
confidentiality and anonymity. 
 While you are completing the questions, I will be very careful to make 
sure to protect your privacy and allow for your anonymous participation. 
Please do not write your name, your class, or your school’s name on the 
questionnaire or answer sheet. Your answers are private and we do not 
want to know your name. The results of this survey will never be reported 
by student, class, or school. When you finish, please cover your 
questionnaire and answer sheet with the blank sheet of paper provided.  
 Do you have any questions?  
Step 5:  Instruct the class in completing the questionnaire 
 Use the #2 pencil you have been given to fill out the answer sheet. For 
each question, choose the one answer that best fits what you know or do, 
and completely fill in the corresponding oval. If you must change an 
answer, erase your old answer completely. Only one oval should be filled 
for each question. 
 Please read each question carefully. When you have finished, look over 
your answer sheet to make sure that you have not skipped any questions 
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you would like to answer. You will have [specify time] to complete the 
survey. If you finish before that time, use the blank sheet of paper to keep 
your completed answer sheet covered. Please stay seated and remain 
quiet until I ask you to turn in your work. Do not talk with other students. 
When everyone is done, I will ask you to place your questionnaire and 
answer sheet in these boxes. 
 It is very important to answer the questions based on what you really 
know or do. Do not pick a response just because you think that’s what 
someone wants you to say. Neither your teacher nor I are allowed to 
answer any questions. Just do the best that you can. Please begin. 
Step 6:  At the end of the time period, ask the students to place their 
questionnaires and completed answer sheets in the boxes. Allow them to 
keep the pencils. 
Step 7:  Thank the participants.  
 I want to thank you for your work on this survey. The information you 
provided will be used to plan better health programs for students and 
families in this school district. 
Step 8:  Thank the teacher. 
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APPENDIX T: 2014/2015 HEALTHY FUTURES BASELINE/FOLLOW-UP 
SURVEY QUESTIONNAIRE – YOUTH 
 
 
 
 
Survey ID – link 
to Youth survey 
 
This survey is about health behavior. It has been developed so you can tell us 
what you know and behaviors you do that may affect your health. The 
information you give will be used to improve health education for young people 
like yourself and their families.  
 
DO NOT write your name on this survey. The answers you give will be kept 
private. No one will know what you write. Answer the questions based on what 
you really know or do.  
Completing the survey is voluntary. Whether or not you answer the questions 
will not affect your grade in this class. If you are not comfortable answering a 
question, just leave it blank.  
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The questions that ask about your background will be used only to describe the 
types of students completing this survey. The information will not be used to 
find out your name. No names will ever be reported. Make sure to read every 
question. Fill in the ovals completely. When you are finished, follow the 
instructions of the person giving you the survey.  
   Thank you very much for your help. 
DIRECTIONS  
 Use a #2 pencil only.  
 Make dark marks and fill in a response oval completely.  
 If you change your answer, erase your old answer completely.  
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The next [insert #] questions ask about physical activity.12  
1. During the past 7 days, on how many days were you physically active for 
a total of at least 60 minutes per day? (Add up all the time you spent in 
any kind of physical activity that increased your heart rate and made you 
breathe hard some of the time.)  
 ◊  0 days  
 ◊  1 day  
 ◊  2 days  
 ◊  3 days  
 ◊  4 days  
 ◊  5 days  
 ◊  6 days  
 ◊  7 days  
2. On an average school day, how many hours do you watch TV?  
 ◊  I do not watch TV on an average school day  
                                                          
1 Taken from validated Youth Risk Behavior Survey: see www.cdc.gov/yrbs. 
 
2 Taken from the National Youth Physical Activity and Nutrition Survey. See http://www.cdc.gov/healthyYouth/yrbs/pdf/nypans/ 
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 ◊  Less than 1 hour per day  
 ◊  1 hour per day  
 ◊  2 hours per day  
 ◊  3 hours per day  
 ◊  4 hours per day  
 ◊  5 or more hours per day  
3. On an average school day, how many hours do you play video or 
computer games or use a computer for something that is not school work? 
(Add up all the time you spent on things such as Xbox, PlayStation, an 
iPod, an iPad or other tablet, a Smartphone, YouTube, Facebook or other 
social networking tools, and the Internet.) 
◊  I do not play video or computer games or use a computer for something 
that is not school work  
◊  Less than 1 hour per day  
◊  1 hour per day  
◊  2 hours per day  
◊  3 hours per day  
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◊  4 hours per day  
◊  5 or more hours per day  
4. In an average week when you are in school, on how many days do you go 
to physical education (PE) classes?  
◊  0 days  
◊  1 day  
◊  2 days  
◊  3 days  
◊  4 days  
◊  5 days  
 
5. Yesterday, were you physically active for a total of at least 60 minutes? 
(Add up all the time you spent in any kind of physical activity that 
increased your heart rate and made you breathe hard some of the time.)  
 ◊  Yes 
 ◊  No 
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6. During the past 12 months, on how many sports teams did you play? 
(Count any teams run by  your school or community groups.)  
◊  0 teams  
◊  1 team  
◊  2 teams  
◊  3 or more teams  
7. How much do you agree or disagree with the following statement? I 
enjoyed the physical education (PE) classes I took at school during the 
past 12 months.  
 ◊  I did not take PE during the past 12 months  
 ◊  Strongly disagree  
 ◊  Disagree  
 ◊  Neither agree nor disagree  
 ◊  Agree  
 ◊  Strongly agree  
8. In an average week when you are in school, on how many days do you 
walk or ride your bike to school, when weather allows you to do so?  
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 ◊  0 days  
 ◊  1 day  
 ◊  2 days  
 ◊  3 days  
 ◊  4 days 
 ◊  5 days  
The next eight questions ask about food you ate or drank during the past 7 days. Think 
about all the meals and snacks you had from the time you got up until you went to bed. 
Be sure to include food you ate at home, at school, at restaurants, or anywhere else 3 (1). 
9. During the past 7 days, on how many days did you eat breakfast?  
 ◊  0 days  
 ◊  1 day  
 ◊  2 days  
 ◊  3 days  
                                                          
3 Rockett HR, Berkey CS, Field AE, Colditz GA. Cross-sectional measurement of nutrient intake 
among adolescents in 1996. Prev Med 2001 Jul;33(1):27-37; available in English and Spanish. 
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 ◊  4 days  
 ◊  5 days  
 ◊  6 days  
 ◊  7 days  
10. During the past 7 days, how many times did you eat fruit? (Do not count 
fruit juice.)  
 ◊  I did not eat fruit during the past 7 days  
 ◊  1 to 3 times during the past 7 days  
 ◊  4 to 6 times during the past 7 days 
 ◊  More than 6 times during the past 7 days 
11. During the past 7 days, how many times did you eat green salad?  
 ◊  I did not eat green salad during the past 7 days  
 ◊  1 to 3 times during the past 7 days  
 ◊  4 to 6 times during the past 7 days 
 ◊  More than 6 times during the past 7 days 
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12. During the past 7 days, how many times did you eat vegetables other than 
green salad?  
 ◊  I did not eat other vegetables during the past 7 days  
 ◊  1 to 3 times during the past 7 days  
 ◊  4 to 6 times during the past 7 days 
 ◊  More than 6 times during the past 7 days 
13.  During the past 7 days, how many times did you drink a can, bottle, or 
glass of soda or pop, such as Coke, Pepsi, or Sprite?  
 ◊  I did drink soda or pop during the past 7 days  
 ◊  1 to 3 times during the past 7 days  
 ◊  4 to 6 times during the past 7 days 
 ◊  More than 6 times during the past 7 days 
14. During the past 7 days, how many times did you drink a bottle or glass of 
plain water? Count tap, bottled, and unflavored sparkling water.  
 ◊  I did drink water during the past 7 days  
 ◊  1 to 3 times during the past 7 days  
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 ◊  4 to 6 times during the past 7 days 
 ◊  More than 6 times during the past 7 days  
The next two questions about food you may have tried. 
For each of the following items, indicate (1) whether you have had it to eat; (2) if 
yes, did you like it? (3) if yes, would you have it again; (4) if no, would you be 
willing to try it. 
15. Have you ever had kale to eat? 
◊  Yes  ◊  No 
◊  Did you like it? 
◊  Yes ◊  No 
◊  Would have it again? 
◊  Yes ◊  No 
 ◊  Would you be willing to try it? 
 ◊  Yes ◊  No 
16. Have you ever had spaghetti squash to eat? 
◊  Yes ◊  No 
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 ◊  Did you like it? 
 ◊  Yes ◊  No 
 ◊  Would have it again? 
 ◊  Yes ◊  No 
 ◊  Would you be willing to try it? 
       ◊  Yes ◊  No  
252 
 
  
The next two questions ask about meals you might have eaten during the past 7 days and 
the food available to you at home and at school.  
17. How often are there fruits or vegetables to snack on in your home, such as 
carrots, celery, apples, bananas, or melon?  
 ◊  Never  
 ◊  Rarely  
 ◊  Sometimes  
 ◊  Most of the time 
 ◊  Always  
The next three questions ask about your access to preventive health services.4 
18. Has a doctor or school nurse ever told you that you have asthma? 
 ◊  Yes 
 ◊  No 
 ◊  Not Sure 
19. Have you ever been to visit a dentist? 
                                                          
4 Available at http://www.cdc.gov/nchs/data/slaits/2011NSCHQuestionnaire.pdf. Available in 
English and Spanish 
253 
 
  
 ◊  Yes 
 ◊  No 
 ◊  Not Sure 
20. Have you ever been to see an eye doctor who tested your vision with 
pictures, shapes, or letters? 
 ◊  Yes 
 ◊  No 
 ◊  Not Sure 
The last few questions are merely for classification purposes. 
21. How old are you?  
◊  9 years old or younger  
◊  10 years old  
◊  11 years old  
◊  12 years old  
◊  13 years old  
◊  14 years old or older  
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22. What is your sex?  
◊  Female  
◊  Male  
23. In what grade are you?  
◊  4th grade  
◊  5th grade  
◊  6th grade  
◊  Ungraded or other grade 
24. Are you Hispanic or Latino?  
◊  Yes  
◊  No 
25. What is your race? (Select one or more responses.) 
◊  American Indian or Alaska Native  
◊  Asian 
◊  Black or African American  
◊  Native Hawaiian or Other Pacific Islander  
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◊  White  
26. What month and year were you born? [insert month/year] 
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APPENDIX U: ASSURANCE OF CONFIDENTIALITY 
 
Drexel University is firmly committed to maintaining the confidentiality of 
individual respondents’ data obtained through surveys. 
Procedures for Maintaining Confidentiality 
 All survey administrators shall sign this assurance of confidentiality. 
2. All survey administrators shall keep completely confidential the names of 
respondents, all information or opinions collected, and any information 
about respondents learned incidentally. Survey administrators shall 
exercise reasonable caution to prevent access by others to the survey data 
in their possession. 
 
Pledge of Confidentiality 
I hereby certify that I have carefully read and will cooperate fully with the above 
procedures on confidentiality. I will keep completely confidential all information 
arising from surveys concerning individual respondents to whom I gain access. I 
will not discuss, disclose, disseminate, or provide access to survey data or 
identifiers. I will devote my best efforts to ensure that there is compliance with 
the required procedures by personnel whom I supervise. I understand that 
violation of this pledge is sufficient grounds for disciplinary action. I also 
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understand that violation of the privacy rights of individuals through such 
unauthorized discussion, disclosure, dissemination, or access may make me 
subject to criminal or civil penalties. I give my personal pledge that I shall abide 
by this assurance of confidentiality.  
 
Signature: I have read this and I agree to the Pledge of Confidentiality 
 
Survey Administrator Name:  Print: ________________________________ 
 
     Signature: ____________________________ 
 
     Date: ________________________________ 
 
 
 
  
 
